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UNITED STATES PATENT OFFICE 
2,224,764 

DATAREPRODUCING MAC NE. 
Arthur H. Dickinson, Scarsdale, and Robert I. 

Roth, Walley Stream, N. Y., assignors to Inter 
national Business Machines Corp., New York, d 
N. Y., a corporation of New York 
Application June 16, 1939, Serial No. 279,506 

19 Claims. (CL 164-115) 
This invention relates to a data reproducing 

machine and more particularly to a machine 
capable of reproducing coded data representa 
tions from one type of carrying medium to an 
ther and different type of carrying medium. 
The present invention is an improvement of ap 
plicants' copending application Serial No. 
279,503 filed June 16, 1939. 
The data carrying mediums may be of the 

types, or forms, suitably adapted for the auto 
matic control of well-known types of machines, 
such as, statistical machines, typewriting ma 
chines, or the like. For example, in mechanized 
accounting systems, employing various types of 
known statistical machines, record cards, hav 
ing data representations disposed thereon, are 
used for controlling the Operations of the ma 
chines used in such systems; when utilizing the 
well-known Hollerith type of statistical card, 
the data representations usually are in the 
forms of perforations, which are formed at dif 
ferent columnar index point positions. The 
codes employed may be of different types, such 
as the combinational perforation code system, 
or single perforation code system, 

It has been suggested to employ different 
types of control records. Other than the perfo 
rated record cards, for controlling the machines 
referred to, for example, one type suggested be 
ing a record medium having a layer of light Sen 
sitive emulsion disposed thereon which, when 
exposed to Suitable recording mechanisms, and 
properly conditioned, is adapted to bear the 
data representations in the form of imperfo 
rate control spots disposed in various code posi 
tions thereon. 
points, may then serve as light modifying or 
modulating areas for controlling the statistical 
or other operations of the machines. 

It has been found, that, when it is desired to 
employ such machines controlled by different 
types of control records, provision must be 
made, whereby the data representations carried 
by one type of records can be reproduced, and 
formed on the other type of records, or vice 
versa. To simplify the description to follow, the 
illustration and disclosure thereof, will be 
limited to suitable mechanism, which may be 
conditioned so that the data representations, in 
the form of coded perforations on a record con 
trol card, can be reproduced on a photographic 
control record, in the form of differentially posi 
tioned control spots, or vice versa. These fea 
tures broadly are shown and claimed in the said 
copending application. 

These control spots, or index 

In addition thereto, provision is made, where 
by checking operations can be effected for a 
number of different types of card to film, or film 
to card operations. The checking operations 
consist of verifying the data, recorded on one 
type of record medium, with the original data, 
from which the medium has been produced. For 
the examples to follow, employing card sensing 
and film recording operation, it is necessary to 
develop the film record, upon which recording 
has been effected, and then run the developed 
film record through the machine, comparing the 
data recorded thereon with the punched data on 
the individual record cards, which are fed 
through the machine, in the same order as dur 
ing the film recording operations, Checking, or 
verifying, Operations for film sensing and card 
perforating operations can be effected during 
the same run in which the cards are punched. 
Provision is made in the machine whereby, one 
cycle after the cards have been perforated, the 
said cards are sensed, and compared with the 
data sensed on the film record. For these ver 
ifying operations, it is necessary to store the 
data, Sensed on the film record, in suitable data 
storing devices, so that the stored data can be 
compared with the data punched on the card, 
one cycle after the punching operations. A plu 
rality of groups of data storing devices are pro 
vided, so that entry of the data sensed during 
the reproducing cycle can be effected, and also 
comparing the previously stored data with the 
card already punched. 

In all the examples to follow, it will be seen, 
that comparing relays are used, which have dif 
ferentially wound coils, and that the data to be 
compared is effective to control one of the coils 
of the relays, and the comparing data is effec 
tive to control the other of the relay coils, so 
that, as long as the compared data is in agree 
ment the comparing relays remain inoperative, 
and permit further automatic and continuous 
operations of the machine; whereas if the data 
compared is in disagreement, the comparing re 
lays are Operated for interrupting the automatic 
operations of the machine, and controlling an 
indicator accordingly. 

Therefore, one of the objects of the present 
invention resides in the provision of means 
which can be conditioned, whereby one type of 
record medium is sensed, and adapted to control 
thereby, the recording of the data on a different 
type of record medium, or vice versa, and for 
either type of record reproduction, checking the 
data recorded upon either medium with the 
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Was effected 
Another object of the present invention re 

sides in the provision of means, whereby re 
cording operations can be effected from One 
type of record medium to another and different 
type of medium, including selective operations, 
Such as, class and field selection, and record 
elimination operations, and checking the data 
recorded during such selected operations. 
Another object of the present invention re 

sides in the provision of means, whereby record 
ing operations can be effected from one type of 
record medium to another and different type of 
medium, including selective operations, Such as, 
reproducing a predetermined number of records 
from the other record in accordance with the 
control number represented on the last men 
tioned record, and checking the data recorded, 
and number of records produced during such 
Operations. 
Another object of the invention is the provi 

sion of means whereby photographic film record 
reproducing can be effected under control of 
record cards, or vice versa, and checking the 
data recorded during Such operations. 
Other objects of the invention will be pointed 

out in the following description and claims and 
illustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 
invention and the best mode, which has been 
contemplated, of applying that principle. 
In the drawings: 
Fig. 1 is a sectional elevation view of the man 

chine showing the feeding, Sensing and repro 
ducing devices. 

Fig. a is a detail view showing contacts 5 
and the associated card lever 55. 

Fig. 1b is a detail perspective. view showing the 
contacts O and the associated card lever . 

Fig. 1c is a detail view showing contacts 9. 
and the associated lever 8. 

Fig. 1d is a detail view showing the brushes. 
2 and associated contact plate f3. 
Fig. 2 is a rear elevation view of the machine 

showing the driving and associated gearing 
mechanism. 

Fig. 2d. is a detail view showing the cam con 
trolled contacts P. 

Fig. 3 is an end elevation view of the mecha 
nism shown in Fig. 2. 

Fig. 4 is a plan view of the driving and asso 
ciated gearing mechanism. 

Fig. 5 is a sectional view along the lines 5-5 
of Fig. 4. W 

r 6 is a plan view of the gearing shown in 
3. d. 
Figs. 7 and 8 are detail views of several types 

of data carrying mediums. 
Fig. 9 is a detail view of the card stacker drum. 
Fig. 10 represents a timing chart of several 

elements of the machine. 
Fig. 11 is a detail view of one form of stepping 

relay. 
Figs. 12a and 12b taken alternately and singly 

with Figs. 12e, 12f, 12h, 12d, 12t, and 12c form 
different wiring diagrams of the machine and 

70 

75 

Figs. 12a to 12d taken alternately and singly 
With Figs. 1.2g, 12, 12m, 12m, 12o and 12p form 
different wiring diagrams Of the machine. 

GENERALDESCRIPTION 
Briefly and broadly, the instant application 

discloses, by way of illustration, record card 
sensing and recording means, photographic film 

• 2,224,764 

data on the other medium from which recording sensing and recording means, and associated 
control elements, all of which, when suitably 
conditioned render the device effective, (1) for 
sensing the data representations, in the form of 
perforations on the record card, and thereafter, 
controlling the film recording means, at differ 
ential times, thereby reproducing the sensed data 
representations on the photographic film, in the 
form of discrete control spots in different index 
point positions, (2) for sensing the differentially 
positioned control spots on the photographic film 
to control the record card perforating or re 
cording means, at differential times, thus re 
producing the data representations sensed on 
the record cards in the form of differentially 
displaced perforations, or the like; and (3) for 
checking the data recorded during any of the 
selected operations. 

Referring now to Fig. 1, the data reproducing 
mechanism, or device, is shown to comprise a 
record card magazine, or supply hopper M, from 
which the cards are fed, singly, by the card feed 
ing means, comprising in part, the card picker 
47 and 48 and actuating arm 46 therefor, to the 
feed rollers 80 to 83, past the card sensing sta 
tion, including the brushes 6, to the card drum 
20, feed rollers 22 and 23, and card stacking 
magazine, or hopper N. Interposed between the 
pairs of feed rollers 80, 8 and 82, 83 is shown a 
suitable type of card recording means, for ex 
ample, the punch plungers 65 and control mas 
nets 66 therefor, and an additional card Sensing 
station including the brushes 2. . 
The photographic film 80 is fed, by means 

of the driving sprockets 23, from a supply reel 
200 past a suitable sensing and recording station, 
comprising the individual light sources 5, aSSO 

10 

20 

30 

ciated light conducting quartz rods 17 and 82, 
and suitable light responsive means, such as 
photo-cells 83, and an additional sensing sta 
tion, comprising light source 86, quartz rods 
88, 89, and photo-cells 90 to a suitably dis 

posed take-up reel 20. 
Suitable control and conditioning means are 

provided, so that the control units referred to 
can be conditioned, whereby the cards are fed, 
singly, from the supply magazine to the card 
sensing station. At the card sensing station the 
perforations on the record cards are sensed, at 
differential times, for controlling the energiza 
tion of the corresponding individual light 
sources, at the said differential times, for effect 
ing the recording of the control spots on the 
photographic film. The mentioned control units 
can also be conditioned, so that the control spots 
on the photographic film are sensed, at differen 
tial times, for controlling the operation of the 
associated photo-cells, which photo-cells in turn 
are effective to control the card perforating con 
trol magnets, thereby effecting perforation of the 
record cards, in accordance with the data sensed. 
Suitable additional control means are pro 

vided, whereby checking operations can be ef 
fected for verifying the data recorded either 
upon the record cards, or film records with the 
data from which recording was effected. 

4. 

50 

60 

By referring to Figs. 7 and 8, facsimiles of 
portions of the perforated record cards and re 
corded photographic film are shown. In Fig. 7, 
the reference character 53 represents the differ 
entially disposed perforations on the record card 
52, whereas in Fig. 8, the reference character 
f represents the differentially disposed con 
trol spots, or light modifying areas on the con 
trol film record f. 
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2,224,784 
Record card feeding means 

Referring now to Figs. 1 to 4, it will be shown, 
how the card feed magnets 20 control the op 
eration of the record card feeding means. A no 
tor 2 (Fig. 12a), suitably mounted in the ma 
chine, is effective to rotate the shaft 24, by means 
of the interconnecting belt 22, pulley 2, pawl 25. 
secured to said pulley, and ratchet 26, which is 
secured to shaft 24, and engaged by the pawl 25. 
In this manner, the shaft 24, is rotated continu 
ously as long as the motor is operated. Gear 2, 
attached to the shaft 24, is effective to drive 
gears 28 and 29, by means of the interconnect 
ing gears 30 and 3, both of which are affixed 
securely to shaft 32. Gear 29 is secured to shaft 
33, thus it is seen, that shafts 32 and S3 are ar 
ranged to be rotated continuously, similarly as 
shaft 24, as long as the motor is operated. A 
single tooth ratchet 35 is adapted to be secured 
to gear 28, both gear and ratchet being rotatably 
mounted on the supporting shaft 34, and to 
which shaft an arm 36 is attached. A spring ac 
tuated dog 37 is pivotally mounted on the arm 36, 
and arranged to be held out of engagement with 
the ratchet 35, by the armature 38 associated 
with, and controlled by the magnets 20. Fron 
the description thus far, it is understood, that 
upon energization of the magnet 20, the aSSO 
ciated armature 38 is displaced, sufficiently out 
of the path of dog 3 and arm 36, to release these 
elements, and permit the dog 3 to engage the 
single tooth of ratchet 35, thus effecting rota 
tion of the shaft 34, by means of the ratchet and 
associated gearing. Shaft 34 is rotated, as long 
as the magnet 20 remains energized, and in turn, 
effects rotation of gear 39 attached thereto, gear 
40 and shaft 4 to which the last mentioned gear 
is secured. 
Complementary cams 42 and 43 (see Fig. 5) 

are mounted on shaft 34, and are arranged to 
displace the two armed lever 44 on shaft 45, 
thereby rocking shaft 45 and the sector arms 46 
(Fig. 1) attached thereto. The said sector arms 
are provided with gear teeth which mesh with 
racks on the card picker slides 47. A knife edge 
48, attached to the slides, is adapted to engage 
the bottom card in the Supply magazine, or hop 
per M, and displace the card to the right (Fig. 
1), when the picker slide is reciprocated by the 
cams 42, and 43 on shaft. 34. The ratio of the 
described gearing is such that gear 28 rotates one 
revolution for each card cycle. Associated with 
the card hopper Mare the contacts 54 (Fig. 1a) 
controlled by the lever 55, which contacts are 
adapted to remain closed, as long as cards are 
provided in the supply hopper, and upon exhaus 
tion thereof, the said lever is permitted to swing 
in a clockwise direction to open the said con 
tacts. Y. 

Upon deenergization of the magnet 20, the 
Spring-urged armature 28 is positioned in the 
path of dog 37 and arm 36, so that disengage 
ment of dog 3 and ratchet 35 is effected. A 
locking lever 49 is provided to maintain arm 36 
in a predetermined position, thus locking the 
shafts 34 and 4 in the normal 'D' or home 
position (see Fig. 10). 

It should be mentioned, that can elements 50 
are provided, on the shaft 4 (Figs, 2 and 2a) to 
control the associated can controlled contacts 
P? to P5; and that shaft 33 carries cam elements 
5 to control the associated can controlled con 
tacts C to C4. Upon shaft 33 a suitable can 
56 (see Figs. 4 and 11-B) is mounted, which is 

3. 
adapted to operate the associated contacts 5, 
at different times, during the machine cycle (see 
Fig. 10), and in addition thereto, the brushes 58 
of a well-known type of impulse emitters 59 (see 
circuit diagrams) are secured to the said shaft, 
so that the individual conducting segments 60 
are connected to the common conducting ring 6, 
at different times, during the machine cycle, by 
means of the rotated brushes, the purpose of 
which will be described later. () 

It has now been shown, how the record cards 
52 are fed singly from the supply hopper M, by 
means of the card picker mechanism, whenever 
the control magnet 20 is energized. For further 
detailed description of the card feeding mech 
anism reference may be made to U. S. Reissue 
Patent #21,133 dated June 27, 1939, wherein ele 
ments similar to those just described are shown 
in detail. The individual record cards are now 
displaced and fed to the first set of feed rolls 80 
and 8, which in turn, feed the cards past the 
card recording or perforating station. It will be 
shown, that the individual cards are positioned, 
intermittently, by the feed rollers, past the card 
recording station and the card sensing station. 
This mechanism will now be described in con 
junction with the card recording or perforating 
eas. 

Record card recording means 
Referring now to Fig. 1, the card recording 

station is shown to comprise recording means, 
illustrated in the form of record card perforating 
plungers 65, the Operation of which, are selec 
tively controlled by the magnets 66. The said 
magnets, upon energization, select the associated 
plungers so that, during the operation of the 
operating bar 67, the bar is adapted to depress 
Or operate all the selected plungers, and thereby 
effect perforation of the record card. This oper 
ation is explained in detail, in the patent re 
ferred to hereinabove, and therefore the follow 
ing brief description thereof is deemed sufficient. 
It is well known, that an individual plunger 65 
and controlling magnet 66 are provided for each 
columnar area of the card, and that all the se 
lected plungers are operated or depressed for all 
columnar areas simultaneously. It will be ex 
plained shortly, how the different index point 
positions of the cards are fed, intermittently, to 
the punching station, and that the perforating 
thereof is effected while the cards are stationary 
thereat. 
The said plungers are shown provided with in 

dividual spring-urged pivoted interposer pawls 
68, which are connected to the armatures 69 of 
the magnets, by call wires T0, so that, upon ener 
gization of a magnet, the connecting call wire is 
effective to swing the pawl 68 to the right, as 
viewed in Fig. 1, positioning the said pawl in the 
path of the operating bar 67. Upon depression of 
the said bar, which is adapted to cooperate with 
the notch 68a in the pawl, the related pawl is 
caused to be depressed to perforate the record 
card accordingly, and is then quickly withdrawn 
therefrom to permit feeding of the card to the 
next index point position. 
The Operating bar 6 is supported by a control 

bail if which is suitably pivoted on studs 72. The 
control bail is attached to arm 3, by means of 
an adjustable turnbuckle connection. 74, said arm 
3 being secured to shaft 75 which is also pro 

vided with an arm 76. An eccentric is suitably 
disposed and formed on the shaft 24, which ec 
centric is encircled by an arm 78, the upper end 
of which is pivotally connected to the said arm T6. 
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4. 
It is now seen that, since the eccentric is 

positioned on the constantly rotating shaft 24, 
shaft 75 and arm 73 are rocked to depress, at 
periodic intervals, the bail if and bar 67. As the 
said bail and bar are reciprocated, any of the 
pawls may be positioned by the call wires so as 
to effect engagement of the pawls and bar. Then, 
the connected pawls and plungers are depressed to 
perforate the card, and, withdrawn immediately 
therefrom to permit the feeding of the card. Re 
ferring to Fig. 7, a facsimile of a portion of a 
perforated record card 52 is shown, the index 
point positions for several columnar areas are 
shown to be provided with perforations 53 at dif 
ferent positions in the columnar areas to repre 
sent different data representations. 
The feeding of the cards to, and from, the 

punching station is effected by the feed rollers 
80, 81, 82 and 83. The cards are fed, intermit 
tently, by rollers 80 and 8 between a stripper 
plate 84 and die plate 85, through which plates 
the plungers are adapted to be positioned 
The mechanism for operating the said feed 

rollers is as follows-referring now to Figs. 5 and 
6, it is seen that the continuously rotated gear 
27 (also see Fig. 2) is provided with a Geneva, 
roller 86 and segment 87, which cooperate with 
a Geneva disc 88 fixed on shaft 89. The Geneva, 
disc is provided with seven radial slots, so that 
one revolution of gear 2 will rotate the shaft 
89, one-seventh of a revolution, which partial 
revolution corresponds to a movement Of One 
cycle point of the record card. Shaft 89 rotates 
continuously, with an intermittent, motion as 
long as the motor 2 is operated. Rotatably 
mounted on the shaft 89 is a gear 90, which has 
affixed thereto a single tooth ratchet 9, and 
secured to the shaft 89 is an arm 92, upon which 
a spring-urged dog 93 is pivoted. The spring 
urged dog normally tends to engage the ratchet 
9, however, disengagement of the dog and 
ratchet is effected by the lever 94 and attached 
roller 95, which roller as shown in Fig. 5, en 
gages the tail of the dog to position it, So as to 
prevent engagement thereof with the ratchet. 
When the said lever and roller are positioned to 
the right, as viewed in Fig. 5, and out of the path 
of the dog, the dog and ratchet are permitted to 
be engaged, thereby effecting rotation of gear 90 
which is arranged to drive gears 96 and 97, which 
gears are fixed to shafts 98 and 99, respectively. 
Suitably disposed on shafts 98 and 99 (see Figs. 
1 and 2) are gears 100 and 0 arranged to engage 
gears 02 and 103, which are pinned to shafts 
04 and 105, respectively. Shafts 98 and 04 

carry the first pair of feed rollers 80 and 8, re 
spectively, whereas, the second pair of rollers 82 
and 83 are carried by shafts 99 and 05, respec 
tively. 

It is evident now, that whenever the lever 94 
is displaced out of the path of dog 93, engage 
ment of the dog and ratchet 9 is effected to 
drive the feed rollers 80 to 83 intermittently, by 
means of the described gearing. As mentioned 
hereinabove, the gear ratio is such, that for each 
movement of shaft 89, the feed rollers are ro 
tated to an extent sufficient to displace the card 
one cycle point, which displacement is equiva 
lent to the distance between index point positions 
on the record card. The lever 94 is displaced, so 
as to release the dog 93, by the complementary 
cams 06 and 07 positioned on shaft 34, which 
cams are engaged by the rollers 08 and 09 car 
ried by the horizontal portion of lever 94. It is 
remembered, that the rotation of shaft 34 is con 
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trolled by the magnet 20, and that whenever this 
magnet is energized, shaft 34 is rotated con 
tinuously by the shaft 24 and associated gearing, 
described hereinabove. The cans 06 and 0. 
are designed, so that, if the magnet 20 is not en 
ergized and the shaft 34 is not rotated, lever 94 
is positioned in the path of the dog 93, thereby 
preventing the dog from engaging the driving 
ratchet 9. However, should the said magnet be 
energized, cams 06 and OT are turned, lever 94 
displaced, permitting engagement of the said dog 
and ratchet, and establishing a driving connec 
tion between the intermittently driven shaft 89 
and gear 98 for effecting intermittent move 
ment of the card feed rollers 80 to 83. 
Adjacent to rollers 80 and 8 is suitably dis 

posed a control lever , which lever is ef 
fective to close contacts O (See Figs. 1a, 1b and 
12a). As long as cards are fed successively to, 
and from, the rollers 80 and 8, the said lever is 
adapted to maintain the contacts to closed, how 
ever, when cards are not fed successively thereto, 
the contacts are opened. 

Record card sensing meats 
Referring now to Fig. 1, the record cards are 

fed from the recording station to a sensing sta 
tion, by the rollers 82 and 83, through the guide 
plates 5, and past the suitably mounted sens 
ing brushes 6 (also see circuit diagrams), co 
operating with the conducting roller ill. It is un 
derstood, that the index point positions of the in 
termittently fed cards are positioned properly at 
the sensing station, so that, whenever perfora 
tions are present in the cards at particular index 
point positions, the corresponding Sensing 
brushes are adapted to extend therethrough and 
engage the conducting roller, thereby completing 
the circuits associated with Said brushes and 
roller. The controlling circuits thus established 
will be described later herein. A facsimile of a 
portion of a suitable perforated record card 52 
is shown in Fig. 7 provided with the differentially 
positioned perforations 53. 

It should be mentioned, that at this sensing 
station a suitable and a well known type of card 
lever 8 (see Fig. 1c) is provided for controlling 
the associated card lever contacts 9. When 
ever a card is fed to, and present at the sensing 
station, the said card lever is operated by the 
cards to close the card lever contacts, and when 
ever no cards are present to engage the card lever, 
the card lever contacts are opened. 

In addition to the described data sensing sta 
tion, an additional sensing station is provided, 
comprising brushes f2 . (see also Figs. 1d and 
12h) and conducting plate f3, which are dis 
posed adjacent to the feed rollers 80 and 8. 
This sensing station is provided to sense the con 
trol data disposed on the cards, and is employed 
Whenever a predetermined number of record re 
producing operations is effected. The brushes 
f 2 are carried in a holding frame 4, which 
may be selectively positioned on the supporting 
bar 63, so that the control data in any desired 
fields of the record cards can be sensed and, due 
to the disposition of these brushes with respect 
to the amount data sensing brushes 6, the con 
trol data on a card, presented at the said addi 
tional Sensing station is sensed prior to the sens 
ing of the amount data on the same card, when 
presented to the main sensing station. In this 
manner, control circuits may be controlled by the 
control data Sensed, thus conditioning certain cir 
cuits, which at a later time, are controlled by the 
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2,224,764 
second sensing station. The said additional or 
auxiliary sensing station (including brushes 2), 
in the instant application, is used solely for sens 
ing the control data, whereas the second or main 
sensing station (including brushes f6) is used 
for sensing the data to be reproduced. This de 
scription is made at this time, so that hereafter, 
the card sensing stations will be referred to as 
the main and auxiliary card Sensing stations. 

Record card Stacking means 

From the main sensing station, the cards are 
fed to a hopper N (Fig. 1), by means of the card 
stacker drum f2O, and associated feed roller 2 
and feed rollers 22 and 23. The Said drum and 
feed rollers are operated continuously, With an 
intermittent motion, and in a Synchronous re 
lationship with the feed rollers 80 to 83. 

Referring now to Figs. 2, 5 and 6, it is re 
membered, that shaft 89 is rotated continuously 
with an intermittent motion. This shaft has Se 
cured thereto gear 24, which drives gears 25 
and 26, both of which gears are mounted on a 
common hub 27, which is rotatably supported 
by shaft 99. By means of the gearing, compris 
ing the gear 28 pinned to idler shaft 29, gears 
30 and 3 pinned to shaft 32, the gear 26 is 

effective to rotate the gear 33 and associated 
shaft 34, upon which is mounted the stacker 
drum 20 (see Fig. 1). 
Pinned to the opposite end of shaft 34 is a 

gear, not shown, but similar in size to gear 33 
and which is arranged to drive gear 35 (see 
Fig. 2) and its related shaft 36, upon which the 
feed roller 2 (Fig. 1) is mounted; thus, it is 
seen, that the stacker drum and associated feed 
roller are rotated continuously, with an inter 
mittent motion, as long as the motor is energized, 
and in synchronism with the operation of the 
feed rollers 80 to 83, since the controlling drive 
shaft 89 is the common drive for both the con 
trolling gearings. The gear ratios between gears 
24 and 33 are such that one-seventh of a revO 

lution of gear f24 will displace the drum upon 
which the cards are held, one cycle point. 
Gear 30 also drives gear 37 and related shaft 

38, upon which shaft is mounted gear 39 which 
drives the gearing comprising gears f40 and 4 
pinned to shaft 42, gears 43 and 44, the lat 
ter gear being pinned to shaft 45. Upon the 
shaft 42, a feed roller 23 (Fig. 1) is mounted, 
and by means of a gear similar to gear 4, 
mounted on the shaft 42, the gear 46 and re 
lated shaft 47 are driven; feed roller 22 is 
mounted on shaft 47 and rotated thereby. 
From the feed rollers 22 and 23 (Fig. 1), the 

cards are stacked in the hopper N, whereat pro 
vision is made to insure proper insertion of the 
cards in the stack, by providing a rubber Stacker. 
roll 48 mounted on shaft f45, which when ro 
tated, by means of the Said shaft, urges the cards 
to the right, as viewed in Fig. 1. 
Referring now to Fig. 9, the stacker drum 20, 

mounted on and rotated by shaft 34, is shown 
to be provided with a plurality of pivoted grip 
ping fingers 49. These fingers are urged into 
card gripping position by the Spring pressed 
plungers 50. Fixed face cams s are provided 
to be Suitably disposed so as to cooperate with 
the fingers to effect their opening and closing 
at the proper time. The timing of the fingers is 
Such that the record card is gripped, after it 
passes the feed roller 2, and held securely to 
the drum as it rotates to further advance the 

5 
card, and finally releasing and discharging it to 
the feed rollers 22 and 23. 

Film sensing and recording means 
With reference to Fig. 1, one of the film sensing 

means is shown to comprise generally, a light 
Source comprising the individual lamps 75 sup 
ported in suitable enclosures, generally indicated 

6, from one side of which individual light con 
ducting quartz rods are provided, and which 
are supported by the frane member 84. Mount 
ed in the same plane as member 84 is another 
member 78 for supporting the quartz rods 82 
extending to individual light responsive means 
83, such as photocells. The said members 8 
and 84 are provided with a small gap between 
them through which the photographic film 80 
is fed. In the instant application, the film is 
fed intermittently to, and from the sensing sta 
tion, by means to be described later herein, so 
that the index point positions of the film are pre 
Sented successively thereto. 

Referring to Fig. 8, a facsimile of a portion 
of the film record 80 is shown wherein the in 
dex points 8 are shown differentially disposed 
in various index point positions in the columnar 
areas. The quartz rods 7 and 82 are spaced 
in the respective members 84 and 78 so that 
they correspond to the individual columnar areas 
in position. 
The method of sensing the data representa 

tions on the photographic film record Will now 
be understood, assuming that the index points, 
representing the data representations, in the 
form of control spots are presented, inter 
mittently, and successively to the sensing posi 
tion or station, and that the individual light 
sources ft 5 are continuously energized, it is seen 
that, when no control spots appear at the par 
ticular index point positions analyzed, the light 
conducted from the light source to the film rec 
ord by the one group of quartz rods is 
permitted to permeate the film, and be conduct 
ed by the other group of quartz rods to the re 
lated photo-cells, thereby conditioning the 
photo-cells, in a predetermined manner. How 
ever, whenever control spots appear at the sen 
sing position, the corresponding beams of light 
conducted thereto are modified or blocked off, so 
that the light no longer is conducted to, and in 
pinged upon, the related photo-cells, thereby 
controlling the action or operation of the photo 
cells. It is obvious, since the said control Spots 
disposed on the film record in different index 
point positions, and since the index point posi 
tions are analyzed successively, that the differ 
ent beams of light are modified at differential 
times for controlling the operation of the re 
lated light responsive means. 
The method of recording the data representa 

tion in the form of differentially positioned con 
trol spots is now evident, since the only require 
ment necessary for this operation is for the light 
sources to be normally deenergized. Now, as the 
film record is fed to the sensing station inter 
mittently, the individual light sources are con 
trolled so as to be energized at different times, 
thus permitting the beams of light to be con 
ducted and directed, by the quartz rods TT, to 
the corresponding columnar areas thereby ef 
fecting recording upon the light sensitive photo 
graphic film, at different positions, in the said 
columnar areas corresponding to the timed in 
tervals at which the related light sources are 
energized. In addition thereto, another film 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 



0. 

5 

6 
sensing station is provided, comprising an elon 
gated light source 86 disposed in a suitable hous 
ing 87, which may be an integral part of the 
member 84, and a plurality of individual light 
conducting elements 88, such as quartz rods 
similar to the rods 77, which are disposed in the 
member 84. Correspondingly positioned quartz 
rods 89 are provided in member 78 for con 
ducting the light rays to individual photocells 
90. It is seen, that the rods 88 and 89 are 

positioned, so that the control spots on the film 
record 80 are effective to modify the light rays 
conducted to photocells f 90, before the said spots 
are effective to modify the light rays conducted 
to photocells 83 by the rods and 82. 
purpose of this arrangement is, so that the con 
trol data disposed on the film record can be 
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sensed at the first sensing station, prior to the 
sensing of the -amount data on the film record, 
at the second sensing station. To simplify the 
description to follow, the first sensing station for 
Sensing the control data. On the film will be 
termed the auxiliary film sensing station, where 
as, the second sensing station for sensing the 
amount data will be referred to as the main film 
sensing station. 

Film feeding means 
Referring now to Figs. 1, 2 and 4, the means 

for feeding the photographic film from the Sup 
ply reel 200, intermittently to, and from, the 
sensing or recording station and to the take 
up reel 20 comprise the following gearing, which 
gearing is controlled by the shaft 42, which as 
described hereinbefore, is rotated continuously 
with an intermittent motion. A gear 202, pinned 
to shaft 42, is arranged to drive the gear 203 
rotatably mounted on shaft 204; attached to 
gear 203 is the single tooth ratchet 205, which is 
arranged to cooperate with the dog 206 pivotally 
mounted on the arm 207, which arm is fixed to 
the shaft 204. The armature 208 of magnet 209 
normally, when the magnet is deemergized, is 
adapted to be positioned in the path of the said 
arm and dog, thereby presenting engagement of 
the dog 206 and ratchet 205. However, upon en 
ergization of the said magnet the armature is 
displaced sufficiently to release the dog, thereby 
permitting engagement of the Said log and 
ratchet, thus effecting rotation of shaft 204 by 
means of gears 202 and 203. 
Secured to shaft 204 is the gear 20 engaging 

gear 2 which is fastened to shaft 22, upon 
which shaft 2t2 is mounted the film drive Sprock 
et 23. Also secured to shaft 22 is a pulley 24 
which, by the connecting belt 25, is adapted to 
rotate the shaft 26, upon which the take up 
reel 20 f is mounted. Thus, it is seen, that the 
film 80 is fed to and from the sensing and re 
cording stations, intermittently, by means of the 
driving sprocket 23 and the described gearing. 
It should be mentioned, that contacts 28 are 
provided, and adapted to be closed by the lever 
29, whenever the film record feo is present in 
the sensing unit, and are arranged to be opened 
whenever the film record supply is exhausted. 

Certain circuit controlling elements are pro 
vided, which will now be described, and which 
must be operated, in Synchronism with the feed 
ing of the film, but are shown operated with a 
uniform motion instead of an intermittent mo 
tion, therefore, the following controlling and 
gearing means is provided. Referring particu 
larly to Fig. 4, it is seen, that the continuously 
rotated gear 28 has secured thereto, an addi 

The 
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tional single tooth ratchet 220, which is ar 
ranged to cooperate with a dog 22 pivotally 
mounted on the arm 222, which arm is secured 
to a gear 22 rotatably mounted on shaft 34. 
Normally the dog and ratchet are maintained 
disengaged, by means of the armature 224 of 
magnet 225, in a manner similarly as described 
hereinabove with reference to the same type of 
clutch. Upon energization of the magnet, the 
armature 224 releases the dog 22 to engage the 
ratchet 220, thus effecting rotation of gear 223 
and the gear 228 engaged thereby (Fig. 2). Gear 
226 is secured to shaft 227, which carries the se 
ries of cams 228, for controlling the associated 
contacts F (see circuit diagrams). 

Stepping relay means 
Referring now to Fig. 11, one suitable type of 

stepping relay means SR is shown to comprise 
an advancing magnet MA, and a resetting mag 
net M.R. Secured to the armature 63, of the 
advancing magnet, is an elongated pawl 64 co 
operating with the ratchet wheel 65, which is 
freely mounted on the stud G6. Upon energiza 
tion of the advancing magnet MA, the pawl is 
positioned to the next adjacent tooth of the 
ratchet, so that, upon deemergization thereof, 
the ratchet wheel is advanced, or partially ro 
tated, to the left, as viewed in Fig. 11, by means 
of pawl 64 and the spring 67. A suitable con 
ducting arm SA is provided, which is secured to 
the Suitably insulated member 68, which in turn 
is fixed to the ratchet wheel. Thus, it is seen, 
that upon advancement of the ratchet wheel, 
the arm SA is advanced to engage the next con 
tact of the group of contacts CT. To reset the 
arm SA to the normal position shown, namely, 
in a position. So that the arm engages the first 
contact of the group of contacts CT, magnet MR 
is energized to attract its armature 69, thus dis 
placing the extension 70 of the armature from 
the ratchet 65 (which normally acts as a lock 
ing pawl) sufficiently, to engage the pawl 64, 
and dispose it from the ratchet, so as to free the 
ratchet wheel, thereby permitting the arm SA 
and ratchet 65 to be returned to the normal 
Setting shown, by means of the spring 7 f. 

It is understood, that any number of contacts 
CT can be provided to be engaged successively by 
the stepping arm SA. For example, when the 
stepping relay means is used as a data storage 
device ten digital contacts are provided as shown 
in Figs. 12c and 12d for the relays indicated 
SR fu to SR4t, SRlt to SR4t, SR8 to SR . 
In certain instances, it is desired to. energize 

the reset magnet upon reception of an advance 
impulse, when the stepping arm SA engages the 
last contact in the group of contacts CT. In such 
cases, provision of control contacts TC is made. 
Whenever the arm SA is first advanced, from 
the normal position as shown, a double armed 
member T2 is provided to follow the advance 
ment of the said arm. The said member is loose 
ly mounted on the stud G6, and normally is held 
in the position shown, by means of the member 
68 to which the arm SA is secured. However, 
upon advancement of arm SA and member 68, 
the spring 73 is effective to advance the mem 
ber 2, so that the longer arm of the member 
72 is moved out of engagement with the spring 

pressed latch 4, permitting the said latch to 
rest upon one of the spring blades of the con 
tacts TC. The contacts TC are disposed so that, 
when the arm SA engages the last contact of the 
group of contacts CT and, when the advance 
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magnet MA is operated to advance the arm SA 
farther to the left, as viewed in Fig. 11, the mem 
ber 68 is effective to engage one of the spring 
blades of contacts TC, to close the said contacts, 
and permit the latch T4 to lock the contacts TC 
in the operated position. During the description 
of the circuit diagram, it will be pointed Out, 
how a control, circuit to the reset magnet MR 
may be controlled, by the latched contacts TC, to 
effect resetting of the stepping arm SA and nem 
ber 68 to the normal position shown in Fig. 11. 
Upon resetting of the said arm and member, 
member 72 is restored to normal position, as 
shown, to restore the latch 4, thereby permit 
ting the contacts TC to be opened. 

Operation of machine 
A-Film recording and checking-Referring 

now to the circuit diagrams, particularly Figs. 
12a, 12b and 12e (aligned in the Order named), 
and the operation of the data reproducing ma 

The description to be 
given first will relate to Sensing the perforated 
card, and reproducing the data, representations 
sensed upon an unrecorded photographic film 
record, in the form of differentially positioned 
control spots. Toeffect this type of data reproduc 
tion, the machine must be conditioned accord 
ingly, therefore, let it be assumed, that the main 
Switch MS is closed, that the control switches S 
are positioned in the CF positions as shown, that 
perforated record cards are provided in the Sup 
ply hopper M, that the unrecorded photographic 
film 80 is properly inserted in the machine, and 
that the start key is depressed to close the asso 
ciated contacts SK2. 
A circuit is then completed from conductor 

250, to coils of relays R, R2, contacts SK2, R9t), 
and contacts SK3 of the stop key to the conduc 
tor 25, causing the Said relays to be energized. 
Upon energization of relay R, the contacts Ra. 
are closed to complete a circuit, from the power 
Supply source to the drive motor 2, thereby ef 
fecting operation thereof, to drive the associated 
gearing described hereinabove. Upon energiza 
tion of relay R2, a holding circuit therefor is 
established, by the associated contacts R2b now 
closed, through the normally closed can Oper 
ated contacts C2. The contacts R2a are also 
closed, upon energization of relay R2, to effect 
energization of card feed control magnet 20, 
by the circuit completed by the Said contacts 
which is as follows: conductor 250, coils of mag 
net 20, switch S, contacts R30a, R2a and the 
normally closed cam operated contacts C to 
conductor 25f. 
Upon energization of magnet 20, the shaft 34 

is rotated to operate the card picker mechanism, 
thereby effecting the feeding of a card to the 
feed rollers 80 and 8. The gearing driving the 
feed rollers is also operated, when magnet 20 is 
energized, and shaft 34 is operated. Thus, the 
record card is fed, intermittently, up to the card 
perforating station, and thereby causes the con 
tacts 0 to be closed. A circuit is then com 
pleted, during this machine cycle, from the power 
Supply conductors 250 and 25 to the coil of 
relay, R3, energizing said relay and causing the 
contacts associated with this relay to be oper 
ated. The P2 can contacts are closed, at the 
time the contacts 0 are operated, thus, a cir 
cuit is established from conductor 250 to the coil 
of relay R4, contacts R3e, switch S4, and con 
tacts P2 to conductor 25, energizing the said re 
lay. A holding circuit for this relay is completed, 

upon closure of the associated contacts R. 4c, 
7 

through the switch S5 and cam contacts P3, . 
which are closed at the time contacts 0 are 
closed, and are maintained in this condition the 
remaining part of the machine cycle (see timing 
chart, Fig. 10). This condition occurs near the 
end of each machine cycle, so it is understood, 
that relay R4 is energized near the end of each 
machine cycle, and maintained so, until after 
the beginning of the following machine cycle. 
The purpose of the circuit arrangement (shown 

in Fig. 12a) is to cause operation of the relays 
R3, R., R., R8, and R4, so that the contacts 
R3c, Ra, Ra, R8a, and R4a, which are con 
nected in Series with the contacts R.2b, are all 
closed at One time in the cycle, and thus provide 
a bridge circuit for the circuit, including the 
can contacts C2 (which are opened near the end 
of each machine cycle), so that relays R and 
R2 are maintained energized, thus providing con 
tinuous operation of the machine. 

However, when first starting the machine, it 
will be necessary to hold the starting key de 
preSSed, for Several machine cycles, until all the 
control circuits are properly conditioned for con 
tinuous Operation. This is obvious, since at the 
end of the first machine cycle, the first card is 
just approaching the card perforating station. 
This being the case, it is seen, that contacts 9 
at the card Sensing station are still open, thus 
preventing operation of relay R4, and thus pre 
venting continuous operation of the machine at 
this point. 
ASSume, that the start key is kept depressed, 

So that another machine cycle is completed, the 
feed rollers 82 and 83 are then effective to feed 
the first card up to the sensing station, past the 
card lever 8 sufficiently to close the contacts 

9, but not under the sensing brushes as yet. 
The Sensing operation of the first card occurs 
during the third machine cycle. Now, at the end 
of the Second cycle, the following circuits are 
conditioned: relayS R3 and R4 are energized since 
contacts 0 and 9, respectively, are closed. 
Relays R and R8 are energized, since contacts 
54 and 28 respectively are closed, these contacts 
are controlled by the supply of cards in the hop 
per M, and the film record f80 in the machine. 

It is seen now, that at the time in the second 
machine cycle, the cam contacts C2 are opened, 
that can contacts P3 are closed. It was men 
tioned hereinabove, that shortly before contacts 
P3 are closed, that cam contacts P2 are operated 
to energize the relay R4, thus closing the asso 
ciated contacts Rf4c at this time in the cycle, 
So that a holding circuit therethrough is estab 
lished for the said relay, by means of the oper 
ated contacts P3; and as mentioned before, this 
holding circuit is maintained for the remaining 
part of the said cycle, and during the beginning 
of the following machine cycle. Thus, it is seen, 
that from now on during each machine cycle, a 
circuit is completed from conductor 250 to coil 
of relays R and R2, contacts R.2b, R8a, Ria, 
R3c, Ra, R4a, switch S3, contacts R9b and 
normally closed contacts SK3 of the stop key 
to conductor 25. This circuit is completed at 
a time in the cycle, when cam contacts C2 are 
Opened, thus the relays R and R2 are main 
tained energized for the beginning of each fol 
lowing machine cycle. Also, near the end of each 
machine cycle, the cam contacts C are closed, 
and maintained so until after the beginning of 
the following cycle, so that the magnet 20 is ener 
gized, at the end of each cycle, thus effecting a 
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card feeding operation for each machine cycle. 
The machine is now conditioned for continuous 
operation, and at the beginning of the third cycle, 
the card sensing operations are effected. There 
fore, it is evident at this time, that it will be 
necessary to render the film feeding mechanism 
operative, so that the film is positioned, inter 
mittently, in synchronism with the progression 
of the record card. This ts effected as follows: 
Near the end of each machine cycle, the can 

contacts C3 are closed, therefore, a circuit is Com 
pleted from conductor 250 to the coil of relay 
R5 to contacts R3d, and can contacts C3 to con 
ductor 25 energizing said relay; at the same 
time, a circuit is completed from conductor 250 
to the coil of relay R6, contacts R4b, R, 4b, and 
cam contacts C3 to conductor 25, energizing this 
relay. These circuits are maintained, for the 
remaining part of the said cycle, and during the 
beginning of the following cycle, by means of 
cam contacts C3. Before these said can con 
tacts are opened, during the said following cycle, 
contacts P are closed to maintain the relays R5 
and R6 energized, through the associated con 
tacts R.5a and R6b respectively, all during the 
sensing and recording portions of each cycle. 
Contacts R5b, R5c, R.5d and R6a, R8c, R6d to 
R6f associated with Said relays are therefore Op 
erated, at all times, during the sensing and re 
cording portions of the machine cycles. 
Closure of contacts R6a completes a circuit 

as follows, near the end of each cycle, from 
conductor 250 to coils of magnets 209 and 225, 
contacts R6a, Switch S2, contacts R2a, R2a, and 
cam contacts C to conductor 25, energizing said 
magnets. Energization of magnet 209, permits 
the film feeding mechanism, described herein 
above, to become effective to feed the film record 
80, intermittently, to its sensing and recording 

station, in timed relationship, with the feeding 
of the record cards 52 past the sensing station 
therefor. Energization of magnet 225 is effec 
tive to render the control shaft 227 operative 
to control the timing of the F can contacts which 
are controlled by cams 228 mounted thereon, the 
purpose of which will be described later. 
The machine is now conditioned to sense the 

first card and all cards following thereafter suc 
cessively, for controlling the film recording mech 
anism. It is now seen, as the individual record 
cards are fed past the record Sensing station, 
the data representations represented, by the dif 
ferentially positioned perforations thereon, are 
sensed, by means of the sensing brushes ff 8 co 
operating with the common conducting roller if, 
to complete the following circuits, at different 
times, depending upon whether or not perfora 
tions in the various columnar areas are presented 
thereto: from conductor 250 to contacts R2 b, 
switch S26, conductor 252, individual light sources 
75, conductors 253, sensing brushes 6, con 

ducting roller 7, conductor 254, Cam contacts 
P5, which are closed during the sensing portion 
of the machine cycle, contacts R6f now closed, 
contacts 57, which are closed during each card 
index point position (see Fig. 10), to conductor 
25, energizing the said individual light Sources, 
in accordance with the perforations sensed on 
the record cards. Obviously, as many columnar 
positions can be sensed on the record cards, as 
desired, for controlling corresponding individual 
light sources, for reproducing all the sensed data . 
representations on the photographic film record. 

It was mentioned hereinabove, that upon en 
ergization of the film feed control magnets 209, 
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the photographic film record 80 is fed, inter 
mittently, to the recording station in synchronism 
with the intermittent feeding of the record card 
to the card sensing station, so that, for example, 
when the '9' index point positions on the card 
are presented for sensing thereof, the film record 
is fed to its recording station, so that the "9' 
index point position thereof of the individual 
frame, or portion, of the film record is presented 
at the film recording station. Therefore, at the 
particular timed intervals the light sources are 
energized, by means of the card sensing circuits, 
the light sensitive record is exposed to the light 
rays, at such intervals, to effect recording there 
On, in the form of control spots, as indicated in 
Fig. 8, at differential positions, in accordance with 
the data sensed. Further explanation of this 
form of sensing the record cards, and recording 
the data in the form of control spots on the film 
record is deemed unnecessary in order to con 
prehend fully, the scope of the instant invention, 
with this exception, that provision is also made, 
whereby additional data, in addition to the sensed 
data, may be recorded in various columnar areas 
on the film record, as desired, by means of 
manually controlled data storing devices. These 
devices are represented generally, by the refer 
ence character 255 in Fig. 12e and each comprise 
2, common conducting ring, 256, and individual 
conducting segments 257, which are connected as 
desired, by means of the cooperating brushes 258. 
The brushes are positioned manually to represent 
any desired data, and are effective, by means of 
the common emitter 59, to initiate control im 
pulses, at differential times, to correspond to the 
stored data for controlling, in this illustration, 
the individual light Sources 75. Assume now, 
that certain orders of the said storing devices are 
positioned, as desired, representing predeter 
mined data to be recorded on the film record at 
the same time, and in addition to, the data sensed 
On the record cards. It is Seen, that circuits are 
completed, from conductors 250 and 252 to the 
individual lights f 5, conductors 259, contacts 
R6c and R6e (which are closed during the sens 
ing portion of the cycle), data storing devices 
255, emitter 59, conductor 6, switch S25, con 
tacts Ff 4 (closed during the sensing cycle), con 
tacts 57 and conductor 25, energizing the said 
light sources, whenever the rotating brushes 58 
engage conducting segments 60, which are con 
nected to the conducting segments 257, which in 
turn, are connected to the associated common 
conductor 6, by the positioned brush 58. The 
brush 58 of the emitter is rotated in synchronism 
with the card sensing operations, by means of the 
shaft 33, so that, during the intervals the '9' 
index point positions are sensed, the emitter is 
effective to read out the '9' position of the data 
storing devices, thus being effective to establish 
circuits for controlling the energization of the 
light sources, for recording the stored data upon 
the film record, in the form of differentially posi 
tioned control spots. 
Now, in order to effect checking operations for 

this type of run, the perforated cards are fed 
through the machine, in the same Order, as dur 
ing the recording operations for producing the 
film record. After development of the film 
record produced, and proper positioning of it in 
the machine, in the original order after rewind 
ing the film so that the individual frames are 
sensed at the time the corresponding cards are 
sensed, the start key is depressed, to effect Con 
ditioning of the machine for continuous Opera 
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tion, just as described. Reference should be 
made to Figs. 12a, 12b and 12f arranged in the 
order named, the switches remaining in the Same 
position, as during the film recording operations, 

5 with the exception of S28, which is set in the 
FC position to effect continuous energization of 
the light sources 75. Upon conditioning the 
machine for continuous operation, the perforated 
record cards and recorded film records are fed in 

10 a timed relation past the related Sensing stations. 
Upon sensing the perforations in the cards, the 
following circuits are established, at differential 
times, in accordance with the presentation there 
of to the sensing brushes 6: conductor 250, 

15 contacts R2 b, coils a of the differentially wound 
relays R.32 and R33, brushes 6, conducting 
roller 7, conductor 254, contacts P5, R6f and 
57, to conductor 25. 
Sensing of the film records is effected, simul 

20 taneously with the record card sensing opera 
tions, to establish the following circuits, at dif 
ferential times, whenever the control spots there 
on are fed past the film sensing station. The 
photocells 83 are conditioned, whenever the con 

25 trol spots block off the rays of light therefron, to 
render the associated amplifiers 260 conductive, 
thereby energizing the relays 26 at the Said dif 
ferential times. (This operation is explained 
more fully in the description relating to card 

30 recording which is to follow.) Upon energiza 
tion of the said relays, the contacts 262 complete 
the circuits from conductor 250, contacts R2 b, 
coils b of relays R.32 and R33, conductors 230, 
contacts 262, conductor 23, contacts 57 to con 

35 ductor 25?. Whenever coils a and b of the relays 
R.32 and R33 are energized at the same differen 
tial times, these relays remain unoperated, there 
by indicating that the film records have been 
recorded, in accordance with the disposition of 

40 the perforations on the corresponding record 
cards. However, upon disagreement of the data. 
sensed on the record cards and film records, it is 
evident, that the coils a and b of the relays R.32 
and R33 are not energized at the same time in 

45 tervals, thereby effecting operation of these re 
lays. Closure of contacts R.32a, or R33a, com 
pletes a circuit from the power supply conductors 
259 and 25 to energize relay R9, and the indi 
cating lamp 232. A holding circuit for the said 

50 relay is then established, from conductor 250 to 
coil of relay R9, contacts SK4 of the non-check 
key, contacts R9a to contacts SK3 of the stop 
key, and the conductor 25. 
The holding circuit for relays R and R2 is 

is now broken, by opening of the contacts R9b, 
causing control magnets 20, 209 and 225 to be 
deenergized, thus interrupting further feeding of 
the record cards and film records. The partic 
ular non-corresponding film record can be suit 

60 ably marked or identified, at this time, by the 
operator of the machine. To resume further 
feeding operations of the records, the non-check 
-key must be depressed to open contacts SK4, be-, 
fore the start key is depressed to close contacts 

65 SK2, to condition the machine for further check 
ing operations. 
In the event, that during the film recording 

operations, data, was recorded thereon in accord 
ance with the settings of the manually position 

70 able devices 255, this data can also be checked, by 
positioning the devices to represent the said data, 
during the checking operations. The data sensed 
in certain columnar areas on the film record is 
then compared with the data set up in the stor 

75 ing devices. Upon sensing the control spots on 

the film, the associated photocells and amplifiers 
are conditioned to energize the related relays 26 
for establishing the following circuits, from con 
ductor 250 to contacts R2 b, coils b of relays 
R34 and R35, conductors 233, contacts 262, con- 5 
ductor 23 to contacts 57, and conductor 25. 
When the compared data is in agreement, the 
following circuits are established, at the same 
timed intervals, to prevent operation of the relay 
R34 and R35: conductor 250, contacts R2 b, coils 10 
a of relay R34 and R35, contacts R6c and R6e, 
common conducting rings 256 of the associated 
data storing devices 255, brushes 258, contacts 
25, segments 60 of the emitter devices 59, brush 
58, conductor 6, switch S25, contacts F4, and 15 
contacts 5 to conductor 25. However, if the 
compared data disagree the described circuits will 
not be established, at the same timed intervals, 
So that relay R34 or R35, or both, are operated 
closing the aSSociated contacts R34a and R35a to 20 
effect energization of relay R9, and the indicat 
ing lamp 232, Similarly as described hereinabove 
With respect to contacts R.32a and R33a. Fur 
ther operations of the machine are then pre 
Wented, until the non-check key is depressed to 25 
Open the contacts SK4, breaking the holding cir 
cuit established for relay R9. 
B-Card reproducing and checking-In view of 

the detailed description just set forth, and since 
the driving mechanism, feeding mechanisms, and 30 
control circuits are operated, and conditioned in 
the same manner, for reproducing the data sensed 
llpon recorded film records on the blank record 
cards in the form of perforations, the following 
brief description is believed to be sufficient. For 35 
this description reference should be made to the 
circuit diagrams shown in Figs. 12a, 2b, 12c, 12d 
and 1.2g, and arranged in the order named. As 
Sune now, that all the control switches S are 
positioned in the FC position, that switches D1, 40. 
D2 and D8 are set in the A position, and that 
the start key is depressed to close the contacts 
SK2, long enough to condition the machine for 
automatic Operation. It will be understood, for 
this type of operation, whereby the recorded film 4 
record is sensed, and the sensed data is repro 
duced or perforated on the blank record cards 
accordingly, that upon feeding the film record 
the record cards must be presented at that time 
at the punching station. As it will be seen from 50 
the description to follow, the film record must 
be properly positioned in the machine, and two 
blank frames thereof are fed to the film sensing 
station upon starting the machine in operation; 
of course, it Will be evident too, that in the event 55 
this is not done, no harmful results are effected 
With respect to the instant invention, the sug 
gestion is made merely as a practical expedient. 
Upon depression of the start key, the relays 

R and R2 are energized, causing operation of 60 
the driving motor 21, and associated gearing, by 
means of operated contacts Ra; and energiza 
tion of the control magnets 209 and 225, by 
means of contacts R2a, causing operation of the 
film feeding mechanism and the F cam shaft, as 65 
described hereinabove. At this time, cam con 
tacts C5 are closed to energize relay R24 and to 
establish a holding circuit, therefor, through the 
closed contacts R24c and cam contacts F8. Thus, 
it is seen, that upon depression of the start key, to 
the card feed magnet 20 is energized by the foll 
lowing circuit, from conductor 250 to coils of 
magnet 20, contacts R24a, normally closed con 
tacts R3b, Switch S2, contacts R?2a, R2a and 
contacts Ci to conductor 25, thereby effecting is 
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a card feeding operation. Near the end of the 
first machine cycle, the contacts 0 are operated 
by the card fed therepast to energize relay R3, 
and cause the contacts R3a to be closed, thus 
opening the circuit to the feed control magnet 
20 for the following machine cycle. This is ef 
fected, since contacts R23a are not closed until 
near the end of the said following cycle, when 
cam contacts F6 are closed to establish a circuit 
from conductor 250 to coil of relay R23, contacts 
R24b and R3f, and contacts F6 to conductor 25, 
energizing said relay, and establish a holding cir 
cuit therefor, through contacts R23c and cam 
contacts F. Therefore, at the beginning of the 
third machine cycle, the magnet 20 is again ener 
gized through a circuit from conductor 250 to 
coil of magnet 20, contacts R23a, contacts R3a, 
switch S2, contacts R2a, R2a, and cam contacts 
C to conductor 25, whereby card feeding oper 
ations are effected, and by means of the feed 
rollers 80 and 8 the first card is now fed, inter 
mittently, past the perforating station. 
Upon properly conditioning the machine with 

record cards, and a control film record, the con 
tacts 54 and 28, respectively, are operated to 
energize relays R and R8, respectively. Thus, it 
is seen that a holding circuit, bridging the hold 
ing circuit including contacts C2, is established 
for relays R and R2, by the series circuit ar 
rangement of contacts R.2b, R7b, R8b, R23b, 
switch S3, contacts R.9b and SK3, thus estab 
lishing Continuous Operation of the machine. It 
should also be mentioned, that relay R5 is ener 
gized, at the beginning of each cycle, by means 
of the can contacts C3, through the contacts 
R3d to establish a holding circuit through the 
contacts R5a and cam contacts P, which is 
maintained throughout the entire sensing por 
tion of the cycle, thus maintaining contacts R.5b 
to R5d closed during the said sensing cycle. 

It should be understood now, that as the dif 
ferent index point positions are advanced to the 
punching station, the corresponding index point 
positions on the film record are sensed, for ex 
ample, as the '9' index point position on the 
film record is sensed, the '9' index point posi 
tions of the record cards are at the punching 
station under the perforating plungers. As the 
differentially positioned control spots on the film 
record are introduced at the sensing position, the 
presence of the control spots is effective to mod 
ulate or interrupt the impingement of the light 
rays from the light sources upon the related 
photocells. It is seen, that, by means of switches 
S2 and S28, all the individual light sources are 
energized continuously. Whenever no control 
spots are present at the sensing station, the light 
rays are Conducted by the quartz rods T and 
82 therefrom through the transparency of the 

film record to the related photo-cells, thus con 
ditioning the said cells. These light responsive 
means 83 are connected to any well known type 
of amplifiers, generally indicated at 260, which 
in turn are connected to control relays 26. The 
amplifiers are adjusted, so that, when light im 
pinges upon the light responsive means, no cur 
rent flows in the output circuit thereof, however, 
when the light rays are interrupted, by the pres 
ence of control spots on the film record, the 
light responsive means and amplifier are con 
ditioned, so as to permit current to flow in the 
output circuit of the amplifier units, this is a 
well known expedient in the art and needs no 
further explanation. 

It is understood now, that upon the presence of 
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a control Spot at the film sensing station, the cor 
responding light responsive means and amplify 
ing means are conditioned, so as to effect ener 
gization of the related relays 26 when they, by 
means of the associated contacts 262, complete 
circuits through the punch control magnets 66 as 
follows: from conductor 250 to contacts R2 b, 
switch S26, punch magnets 66, contacts 262, com 
mon conductor 23, contacts 5 to conductor 25, 
energizing the corresponding punch magnets 66. 
Energization of the said magnets operate the re 
lated punch plungers to effect perforation of the 
record card, at the particular columnar index 
point positions, corresponding to the index point 
positions in which the sensed control spots ap 
peared on the film record. Further detailed de 
Scription is believed unnecessary, possibly with 
the exception, that the manually set devices 255 
may be used to effect perforating of additional 
data on the record card, in addition to the data 
sensed on the film record. The desired data 
stored in the devices is read out, at differential 
times, by the emitter 59, to complete additional 
circuits to the punch magnets as follows, from 
conductor 250 to contacts R2 b, Switch S26, se 
lected punch magnets 66, conductor 234, contacts 
R50 to R5d (closed during the sensing cycle) 
hand set devices 255, emitter 59, conductor 6, 
switch S25, cam contacts P4 and contacts 57 to 
conductor 25, thus energizing the selected punch 
magnets, at differential times, corresponding to 
the data stored in the hand set devices, thereby 
effecting perforation of the record Card in ac 
cordance with this data, in addition to the Sensed 
data disposed on the film record. 

Provision is made in the machine, whereby the 
card checking operations can be effected during 
the card reproducing operations and are effected 
one cycle later. The data sensed on the film 
record, not only controls the punching magnets, 
but simultaneously therewith controls the Oper 
ations of data storing devices to store the said 
data, which is then compared with the data 
punched on the card in the previous cycle. The 
following circuits which are conditioned during 
various machine cycles for effecting these oper 
ations will now be described. It is to be under 
stood, that these circuits which are to be de 
scribed are established during the card recording 
operations, during which the circuits just set 
forth were established. During the first cycle of 
operation, upon starting up the machine, relay 
Rf8 is energized at the beginning of the cycle, 
by means of the circuit from conductor 250, 
coil of Said relay, contacts R29a, Switches ID3 and 
D2 to contacts P4 (see Fig. 10) and conductor 25. 
A holding circuit is established from conductor 
250 to coil of relay R8, contacts R. 8a, and R 9a 
to conductor 25l. Later in this cycle R29 is ener 
gized, by a circuit from conductor 250 to coil of 
said relay, contacts R8b and P to conductor 
25. Two holding circuits for this relay are pro 
vided, one through contacts R29c and R? 8c, and 
the other through contacts R29c and P2. After 
the energization of relay Rf8, provision is made 
for resetting the data storing relays SR8 and SR9 
to a normal position, near the end of the cycle, 
by a circuit from conductor 250 to reset magnets 
MR8 and MR.9, contacts R. 8d, conductor 235, 
switch D8 (in position A), switch D9, conductor 
236, switch DS and contacts P7 to conductor 25, 
energizing said reset magnets, to restore the asso 
ciated conducting arms to the normal position 
indicated in Fig. 12d. 

Now, at the beginning of the third cycle, when 
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2,224,764 
the film records and cards are fed simultaneously, 
and in timed relation, to the associated sensing 
and recording stations, relay Rf 9 is energized as 
follows: conductor 250, coil of relay R9, con 
tacts R29b, switches D3 and D2, and contacts P. 
to conductor 25. Energization of the said relay 
causes contacts R. 9a to open, breaking the hold 
ing circuit for relay R8 at this time. Due to de 
energization of relay R8, relay R29 is deener 
gized, when the contacts P2 open, which occurs 
shortly after the beginning of the cycle. It was 
described how, during this cycle, the punch nag 
nets 66 are energized to effect recording upon the 
cards, due to the closure of contacts 262 at differ 
ential times. 
Circuits are also completed, upon closure of the 

said contacts 262, for causing the data Sensed upon 
the film records to be stored in the relays SR8 and 
SR-9, which are as follows: conductor 250, contacts 
R2 b, coils at of relays R36 and R3, conductors 
237, contacts 262, conductor 23 and contacts 5 to 
conductor 25, energizing said relays, at the 
timed intervals the control spots on the film 
records are sensed. Holding circuits for the said 
relays are established through the associated COn 
tacts R36b and R37b, and contacts C2. Closure 
of contacts R36a and R37a complete circuits from 
conductor 25f and contacts 62 to the advancing 
magnets MA8 and MA9 through the contacts 
R8f and R, 8th, respectively. The said advancing 
magnets are then energized, successively, by the 
impulses initiated by contacts 62, to advance the 
conducting arms of relays SR8 and SR 9 to repre 
sent the data therein, which is sensed on the film 
record and reproduced on the related card. 
After perforation of the record cards, they are 

advanced to the main sensing station, whereupon 
contacts 9 are closed to energize relay R4. Re 
lay R6 is then energized, by a circuit from con 
ductor 250 to coil of Said relay, contacts R4b, 
RAb and contacts C3 to conductor 25. A hold 
ing circuit is established for this relay through 
contacts R6b and contacts Pf, maintaining the 
relay R6 energized for almost a complete ma 
chine cycle (see timing chart). At this time, 
resetting of the. data storing relays SR? 0 and 
SR is also effected by the following circuit: 
conductor 250, magnets MRO and MR, con 
tacts Rf8e, conductor 235, switches. D8 and D9, 
conductor 236, switch D5 and contacts P7 to con 
ductor 25. Two sets of data storing relays are 
provided, so that, when entry of the data is 
effected in one group, comparison of the data set 
up in the other group can be made with the 
data punched On the record cards. 

Now, that the card is punched in accordance 
with the data sensed on the corresponding film 
record, not only must this data be checked with 
the data stored in relays SR8 and SR-9, but pro 
vision must be made to store the data of the foll 
lowing film record in relays SRO and SR, . 
The comparing circuits are as follows: The per 
forated card is sensed by brushes 6 to com 
plete circuits, at differential times, extending 
from conductor 250, contacts R2 b, coils a of 
relays R.32 and R33, brushes ffs, conducting 
roller 7, conductor 254, contacts P5, R6f and 
57 to conductor 25l. Simultaneously therewith, 
if the data is in agreement, circuits are com 
pleted from conductor 250, contacts R2 b, coils b 
of relays R.32 and R33, conductors 239, contacts 
R6g and R6h, contacts Ri and R81 respec 
tively (relay Rf8 is energized during this cycle 
through contacts R29a, switches D3 and D2 and 
contacts P4), conductors 240, contacts CT8 and 

1. 
CT9, contacts 60a of emitter 59a, brush 58a, 
switch S25, contacts P4, conductor 96, contacts 
57 and conductor 25. As long as the con 
pared data agree, the said relays R.32 and R33 
are not operated, but upon disagreement of the 
data, one or both of said relays are operated to 
close the contacts R.32a and/or R33a, effecting 
energization of relay R9 and the associated in 
dicator lamp 232. Record feeding operations 
are then interrupted, due to opening of contacts 
R9b, and this condition is maintained until the 
non-check key operated contacts SK are 
Opened, and further continuous machine Opera 
tions established in the manner described here 
in above. 
The circuits for storing the data, sensed on 

the following film record, in relays SRO and 
SR are as follows: conductor 250 to advancing 
magnets MA 0 and MAff, contacts R18g and 
R8i respectively, contacts R36a and R37a, and 
contacts 62 to conductor 25. The impulses 
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initiated, by contacts f62, cause the associated 
conducting arms to be advanced, upon the Suc 
cessive energization of the coils Mao and Mall, 
to enter the data in these relays, in accordance 
With the Sensed data. On the fin record. It is 
remembered, that the contacts 262 are closed 
at the differential times the control spots on 
the film records are sensed to energize the punch 
magnets 66, and the relays R36 and R37. Upon 
completion of the described operations, the re 
lays SR8 and SR-9 are reset, for further entry 
of data therein, and at that time, the data, 
stored in relays SRO and SR, f is compared 
with the data sensed by the card brushes 6, 
similarly as just described with respect to relays 
SR8 and SR9, 
C-Film recording with class selection, elimi 

nation field selection and checking operations.-- 
Referring now to Figs. 12a, 12b and 12th ar 
ranged in the order named, the description will 
be given of the operations to effect reproducing 
of data, upon an unrecorded photographic film 
record, in accordance With the data Sensed on a 
perforated card, including class selection Oper 
ations, whereby the data sensed in one field of 
the perforated cards is reproduced in any pre 
determined field on the photographic film rec 
ord. These operations are effected, by compar 
ing certain class data on the record cards with 
predetermined data stored in Suitable manually 
settable devices, and in the event the com 
pared data agree, certain selected amount data 
disposed in a particular field on the record card 
is recorded in a different field on the film 
record, than it normally would be recorded, if 
the compared data was found not to correspond. 
Assume the machine to be conditioned for 

film recording operations, that is, the control 
Switches S are positioned in the CF positions as 
shown, and that the start key is depressed to 
close contacts SK2, for conditioning the control 
circuits, so that the machine is controlled for 
automatic and continuous operations. These 
specific control circuits have been traced in de 
tail, in section A, hereinabove, therefore, it is 
not deemed necessary to repeat such description 
at this time. 

Since, the machine is now conditioned for 
continuous and automatic operation, the record 
cards are fed successively, and intermittently, 
past the card sensing stations for controlling 
the film recording mechanism. ASSume now, 
that the brushes 258 of the manually settable 
devices 255, of which four are shown in Fig. 
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12h, and designated A, B, C, and D, are set to 
represent certain predetermined data, assume 
further, that the number, represented by devices 
A and B, is compared with the sensed class data 
for controlling class selection operations, and the 
number, represented by devices C and D, is con 
pared with the class data for controlling card 
elimination operations. 
The class data is sensed at the first, or aux 

iliary sensing station by the brushes 2, and 
assuming, that certain of the sensed class data 
corresponds to the data set up in the settable 
devices A and B, it is seen, that the following 
circuits are established: conductor 250, emitter 
device 59b, settable devices A and B, pick-up 
coils a of relays R38 and R39, conductors 252, 
brushes 2, conducting plate 3, contacts Ri, 
P 6 and 54 (see Fig. 10) to conductor 25, thus 
energizing relays R38 and R39. Holding cir 
cuits are established for the said relays, from 
conductor 250 to the holding coils b of the 
relays, contacts R38b, and R39th respectively, 
switch S32 and contacts P 7 to conductor 25. 
The described holding circuits are maintained 
during the entire sensing portion of the cycle, 
by means of the said cam controlled contacts. 
It should be mentioned, that in the instant 
application, the emitter device 59b is arranged 
so that the brush 58th thereof engages the indi 
vidual conducting segments 60b successively, and 
at the same instances, that the corresponding 
index point positions on the card are positioned 
past the sensing brushes fi2 at the auxiliary 
sensing station. 

Near the end of the cycle, during which re 
lays R38 and R39 are energized, cam contacts 
P2 are closed (see Fig. 10) to complete a cir 
cuit from conductor 250 to coil of relay R, 
contacts R38a, R39a, switch S4, and contacts 
P2 to conductor 25, energizing relay R. A 
holding circuit is then established, from con 
ductor 250 to coil of relay R. , contacts Rita, 
switch S5 and contacts P3 to conductor 25 which 
is maintained until the following cycle. At the 
beginning of the said following cycle, due to 
energization of relay Rd, the relay R20 is en 
ergized, by means of the circuit established from 
conductor 250, to coil of relay R20, contacts 
Rib, switch S9 and contacts P4 to conductor 
25. The holding circuit for this relay is as 
follows: conductor 250, coil of relay R20, con 
tacts R20b, switches D4, Sf , and contacts P5 
to conductor 25 which is maintained until near 
the end of this cycle by the can contacts P5. 

Energization of relay R2O causes the aSSO 
ciated contacts R2Oc and R.20e to be closed, 
and contacts R20d and R2Of to be opened, and 
in this manner, connecting the corresponding 
light sources 75 to the sensing brushes 6 for 
the particular fields on the photographic film 
record in which recording is to be effected of the 
control spots, representing the amount data 
sensed on the record card, of which the class 
data thereon corresponded to the preset data in 
devices A and B. 

It is understood, that the film record 80 is 
fed in synchronism with record cards, so that, 
for example, when the '9' index point positions 
on the cards are presented to the sensing brushes 
f3, the film record is presented to the recording 

station, so that the '9" index point positions of 
the individual frames, or portions, of the film 
record are presented to the recording position, 
namely, the position whereat the quartz rods 
77 are disposed. Therefore, at the particular 
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timed intervals the individual light sources 5 
are energized, by means of the established card 
sensing circuits, the photographic film record is 
exposed to the light rays, at such intervals, to 
effect recording thereon, in the form of control 
spots as indicated in Fig. 8, at differential posi 
tions in accordance with the data sensed. 

It is evident now, the amount data, disposed 
on the card, the class data of which corresponds 
to the preset data in set-up devices A and B, is 
sensed by the brushes 6, to complete the foll 
lowing circuits, at differential times, in accord 
ance with the value of the sensed data perfora 
tions: conductor 250, contacts R2 b, switch S26, 
the light sources 75 connected to contacts R20c 
and R20e, conductors 253, sensing brushes 6, 
conducting roller f, contacts P5, R6f and 57 
to conductor 25, energizing said light sources, at 
the same instances, that the perforations in the 
record card are sensed, thus recording the sensed 
data representations upon the film record, in the 
form of control spots in the particular columns, 
or fields, thereon corresponding to the energized 
light sources. Whenever the compared data cor 
respond, relay R20 is energized, thereby effect 
ing recording upon the film record in the fields 
thereon controlled by the light sources connected 
to contacts R2Oc and R20e. However, when the 
compared data does not correspond, both relays 
R38 and R39 are not energized, during the same 
cycle, and thereby energization of relay, R20 is 
not effected, thus causing the light sources 75 
connected to contacts R20d and R2Of to be ener 
gized, when the perforations on the card are 
sensed for recording the control spots in the 
columns, or fields, associated with the last men 
tioned light sources. 

In the manner just described, the amount data 
on a record card, when sensed, can be recorded 
in different fields on the photographic film rec 
ord, depending upon whether or not the class 
data on the said record card corresponds to the 
data set up in the manually settable devices, 
the value of the class data determining the par 
ticular field in which the recording is effected. 
When it is desired to eliminate the recording 

of the data in certain record cards upon the film 
record, the contacts R.2b, which are included 
in the circuits for the light sources 75, are 
opened during the sensing of said cards, so that, 
upon sensing the perforations by brushes 6, 
circuits to the light sources cannot be completed. 
Assume, therefore, that it is desirous to elim 
inate recording upon the film record, the data on 
the cards which have class data corresponding 
to the present data. For these assumed condi 
tions, it is seen upon sensing the class data, that 
the following circuits are established: conductor 
250, emitter device 59b, manually settable devices 
C and D, pick-up coils a of relays R40 and R4, 
conductors. 254, brushes ff2, plate 3, contacts 
R3i, P6 and 54 to conductor 25, energizing 
the said relays. The holding circuits for said 
relays are from conductor 250 to the holding 
coils b, contacts Rob, and R4b, respectively, 
switch S32 and contacts P 7 to conductor 25f. 
During the cycle the said class data is sensed, 
relay R2 is energized, by means of the circuit, 
from conductor 250 to coil of relay R2, contacts 
R40a and R4 fa, switch S4, and contacts P2 to 
conductor 25l. The holding circuit for this relay 
is as follows: conductor 250, coil of relay R2, 
contacts R.2b, switch S5 and contacts P3 to con 
ductor 25, which is maintained for the follow 
ing cycle, During the said following cycle relay 
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F2 is ene gized as follows: conductor 250, coil 
of relay F, contacts R?2c, switch S9, and con 
tacts P4, to conductor 25l. This last mentioned 
relay is maintained energized most of the cycle, 
by the holding circuit from conductor 250 to 
coil of relay R2, contacts R2 fa, Switch Slf and 
contacts P5 to conductor 25. As mentioned be 
fore, energization of relay R2 causes the con 
tacts R2b to open, thus preventing energization 
of the light sources 75, and thereby eliminating 
any recording upon the film record of the data, 
on the record cards, which have class data dis 
posed thereon corresponding to the data set up 
in the settable devices C and D. 

Film feeding operations are also suspended 
as long as relay R2 remains energized. This 
condition is effected, by deenergizing the film 
feeding control magnet 209, by opening the nor 
mally closed contacts R2d associated with, and 
controlled by, the coil of relay R2. 
For card field selection operations, refer to 

Figs, 12a, 12b, and 12i (arranged in the Order 
named), and assume that it is desired to record 
upon the film record, in the same fields the data 
Sensed in different fields, upon the record cards, 
the sensing of the particular fields depending 
upon Whether or not the class data Sensed coire 
sponds to the data set up in the manually settable 
devices. Upon correspondence of the compared 
data, relay R20 is energized for the entire sensing 
portions of the cycle, similarly as described in 
detail hereinabove, for this reason, repetition of 
the detailed description of these control circuits 
is deemed unnecessary. Thus, it is seen, that 
Whenever relay R2) is energized, the data sensed 
by the brushes f6, which are connected directly 
to contacts R20c and R20e, is recorded in certain 
columns or fields upon the film record, in the 
nanner described hereinbefore. Whenever the 
relay R2O is deenergized, which condition is 
indicative of the fact that the compared data, 
disagree, recording in the same said field, upon 
the film record is effected of the data sensed by 
the brushes connected to contacts R2Cd and R2Of. 
Now, in order to effect checking operations 

for this type of run, the perforated cards are 
fed through the machine in the same order as 
during the recording operations, just described, 
for producing the film record. After develop 
ment of the film record produced, and proper 
positioning of it in the machine, So that the 
individual frames are sensed at the time the cor 
responding cards are sensed, the start key is 
depressed to effect conditioning of the machine 
for continuous operation as described. Refer 
ence should be made to FigS. 12a, 12b and 12i. 
(arranged in the Order named), the SWitches 
remaining in the same position as during the 
film recording operations, with the exception of 
S28, which is set in the FC position to effect 
continuous energization of the light sources 75. 
Upon conditioning the machine for continuous 
operation, the perforated record cards and re 
corded film records are fed in a timed relation 
past the related sensing stations. 
The class data on the record cards is sensed, 

by the brushes 2 similarly as during the film 
recording operations, to control the operations 
of relays R38 and R39 during class selection, 
and card elimination operations, which in turn 
control the operation of relays R and R20. 
Therefore, it is seen, that depending upon wheth 
er or not relay R20 is energized, the data repre 
Sentations of the particular fields sensed on the 
developed film record are directed, by means of 
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the relays 26, associated with the film record 
sensing means, to the coils b of relays R.32 and 
R33. The amount data representations on the 
cards are Sensed, by the brushes 6 of the main 
Sensing station, and impressed on the coils a 5. 
of the said relays, so that, whenever the dif 
ferentially wound coils of these relays are ener 
gized at the same timed intervals, continuous 
machine operations are effected. However, as 
described fully hereinabove, in connection with 
the checking circuits of simple card to film re 
producing, whenever the said coils are not ener. 
gized, at the same timed intervals, the relays 
R32 and R33 are rendered operative, to effect 
energization of relay R9, and cause the continu 
ous Operation of the machine to be interrupted. 
Whenever certain cards were eliminated dur 

ing the film recording operations, this feature 
is checked in the same manner. As mentioned 
hereinabove, when certain of the class data, 
Sensed by brushes 2, agrees with the data set 
up in devices C and D, relays R40 and R4 are 
energized to effect energization of relays R 2 and 
R2. During the checking operations, energiza 
tion of relay R2 causes contacts R2 b to be 
Opened, and disconnect the light sources 75 
from the power supply, thus preventing further 
film Sensing operations as long as relays R4 
and R4 are energized. Film feeding operations 
are also SUSpended, during this time, since con 
tacts R2a are opened to deenergize the film 
feeding control magnet. The circuits, including 
the brushes 6 of the main sensing station, are 
also opened, due to operation of contacts R2 b, 
So that faulty. Operations of relays R.32 and R33 
are not effected during the checking of card 
elimination operations. 
Regarding the checking operations, whenever 

card field Selection operations are effected dur 
ing the film recording operation, reference should 
be made to Figs. 12a, 12b and 12k (arranged in 
the Order named), and it is seen, that whenever 
the class data, sensed by brushes 2 of the aux 
iliary station, agree with the data set up in de 
vices 255, relayS R38 and R39 are energized, as 
described before, effecting energization of re 
lay R20, thereby causing transferring opera 
tions With respect to the sensing of the data dis 
posed in different fields on the record cards; 
that is, the brushes 6 associated with certain 
fields are effective to energize the coils a of re 
lays R.32 and R33, at such times, when relay R2O 
is deemergized, and the brushes associated with 
certain other fields are effective to energize the 
Said coils when relay R2O is energized. Thus it 
is seen, when coils a and b of the relays R.32 and 
R33 are energized, at the same timed intervals, 
in accordance with the data sensed on the cards 
and film records, respectively, these relays are 
not operated, and relay R9 remains deemergized, 
permitting continuous operation of the machine, 
whereas when the said coils are not energized, at 
the same differential times, relay R9 is operated 
to interrupt further continuous and automatic 
Operations. 
D-Card recording, class selection, elimination, 

field selection and checking operations. Refer 
ring now to FigS. 12a, 12b, 12c, 12d, and 122 (ar 
ranged in the order named), a description first of 
card recording Operations including class selec 
tion, film frame elimination, and field selection 
Operations will be given briefly, followed by a de 
Scription of the checking operations for these type 
of runs. ASSume now, that all the control 
Switches S are positioned in the FC position, that 
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14 
switches D, D2, and D8 are set in the Aposition, 
and that the start key is depressed to close con 
tacts SK2 long enough to condition the machine 
for automatic operation. These control circuits 
have been traced in detail, in the description in 
section B hereinabove, and need not be repeated 
here. The description referred to, sets forth 
fully, how energization of the punch magnets 66 
is effected to perforate the particular Columnar 
index point positions corresponding to the index 
point positions in which the sensed control Spots 
appeared on the film record. 
This description, however, did not include any 

consideration of class selection, field Selection, 
or film frame elimination operations. It is un 
derstood, that the auxiliary, or first, film sensing 
station comprising light source 86, quartz rods 
88 and f 89 and photocells 90, is effective to 

sense the class data disposed on the film record, 
prior to the sensing of the amount data, at the 
main sensing station and, as will be shown, is 
effective to control the following operations, When 
connected in the circuits, as shown in the cir 
cuit diagrams referred to, in the present Section, 
Assume now, that class selection operations 

are to be effected, and that the manually settable 
devices A and B are set up with predetermined 
data, which corresponds to the class data sensed 
at the auxiliary sensing station. For this condi 
tion, the following circuits are established at 
differential times during the Sensing cycle: Con 
ductor 250, emitter device 59b, settable devices. A 
and B, pick-up coils a of relays R38 and R39, 
conductors 264, contacts 365 of relays 266, con 
tacts S6 to conductor 25, energizing said re 
lays. The relays 266 are energized, by means 
of the conditioned photocells 90 and associated 
amplifiers 267, whenever the rays of light from 
the source 86 are modified by the differentially 
positioned class control spot representations, pre 
cisely as relays R26 are energized, and described 
hereinbefore. 

Holding circuits are established for relays R.38 
and R39 as follows: conductor 250, holding coils 
b of the said relays, contacts R38b and R39b, 
Switch S32, and contacts F5 to conductor 25f. 
Energization of the said relays is effective to 
energize relays R and R20, as described here 
inabove, whereby relay R20 is maintained ener 
gized for most of the cycle following the said 
sensing cycle. Energization of relay R2O causes 
the punch control magnets 66 connected to con 
tacts R20c and R.20e to be energized, whenever 
the compared data agrees, to effect perforating 
of the record cards, in different fields, in accord 
ance with the amount data sensed at the main 
film sensing station than when the compared data 
does not correspond. 
For film frame eliminating operations, assume 

that the class data sensed corresponds to the 
data set up in settable devices C and D. For these 
conditions, relays R40 and R4 are energized, 
causing in turn relays R 2 and R2 to be ener 
gized (similarly as described hereinabove), there 
by causing contacts R2 b and R2a to be opened 
during the cycle following the sensing cycle. 
Opening of contacts R2 b prevents the punch 
control magnets 66 from being energized, and 
opening of contacts R2a suppresses further card 
feeding operations, due to deenergization of mag 
net 20, as long as the compared data corresponds. 
For field selection operations, refer now to Figs. 

12a to 12d and 12m (arranged in the order 
named), and assume, that the sensed class data 
and the data, set up in devices A and B, corre 
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spond to effect energization of relay R20, similar 
ly as described hereinabove. For these condi 
tions it is seen, that the punch magnets 66, Con 
nected to contacts R2Oc and R20e, are energized, 
and controlled, in accordance with the data, 
sensed at the main film sensing station, and ef 
fective to condition the associated photocells 83, 
amplifiers 260 and relays R26. When the com 
pared data does not correspond, relay R20 re 
mains deemergized, and the same said punch mag 
nets 66 are then energized, and controlled, in 
accordance With the data Sensed in those fields 
On the film record, which are effective to condi 
tion the photocells f 83, amplifiers 260 and relays 
R26, the contacts 262 of which are connected 
directly to contacts R20d and R2Of. In this man 
ner it is seen, that the same punch magnets are 
controlled by the data disposed in different fields 
on the film record, upon sensing the said data, 
at the main film. Sensing station. 

Provision is made in the machine, whereby the 
checking operations can be effected during the 
card reproducing operations, but one cycle later 
than the reproducing operations. It was de 
scribed in Section B hereinabove, that the data, 
sensed on the film record, not only controls the 
punching magnets, but simultaneously therewith 
controls the operations of data, storing devices 
to store the Said data, which is then compared 
with the data punched in the card in the previous 
cycle. In view of the detailed description of cer 
tain of the checking circuits, the following brief 
description is deemed sufficient. For checking 
operations during card recording, including class 
Selection and frame elimination operations, ref 
erence again should be made to Figs. 12a to 12d 
and f2l. It was pointed out in the description 
in section B, that the pairs of data storing re 
lays SR8, SR9 and SRf O, SR are used alter 
nately for entering the data, therein, as sensed 
upon the film record, and then compared with 
the data punched on the cards. Comparing op 
erations are effected during the same cycle that 
data entry operations are effected. It was also 
mentioned, that at the beginning of the checking 
operations, the storing relays SR8 to SR are 
reset to the normal position, as shown in Fig. 
12d, before data entry therein is effected. As 
Sume now, that these preparatory operations have 
been completed, as described hereinabove, and 
that the film records and cards are fed Simul 
taneously, and in timed relation, to the aSSo 
ciated sensing and recording stations. Assume 
also, that the class data sensed by the auxiliary 
film sensing station corresponds to the data 
set up in the settable devices A and B. 

It is understood then, that relays R38 and R39 
are energized, and maintained so during the sens 
ing cycle, by means of the holding circuit estab 
lished by contacts R38b and R39b. Relays R 
and R20 are then energized, precisely as described 
hereinabove, causing contacts R20c and R.20e to 
be closed. Now, upon closure of contacts 262, at 
differential times, in accordance With the data, 
sensed on the film record, not only are the punch 
magnets 66 energized accordingly, but circuits 
are also completed from conductor 250 to con 
tacts R2 b, to pick up coils a of relays R36 and 
R37 to contacts 262, 57 and conductor 25, ener 
gizing said relays which are held up by the cir 
cuits through contacts R36b, R37b and Cf2. The 
advancing magnets Ma8 and Ma9 are then ener 
gized, successively, by the impulses initiated by 
contacts 162, due to the closure of contacts R36a 
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and R3a. In this manner, the data sensed dur 
ing one cycle is stored in relays SR8 and SR9. 

After perforating the card; and effecting entry 
of the data in the said storing relays in accord 
ance with the data sensed, the card is advanced 
to the main sensing station. It should be stated, 
that upon energization of relay R20 in the pre 
vious cycle, closure of contacts R2Oa established 
a circuit from conductor 250 to coil of relay R? 6, 
contacts R.20a, switch D (in A position), and 
contacts C4 to conductor 25, energizing said re 
lay, which is held energized through contacts 
R6a and P3. Contacts R6b then close a cir 
cuit, extending from conductor 250 to coil of re 
lay Rt. 7, contacts R6b and P4 to conductor 25?, 
energizing said relay, and establishing a holding 
circuit through contacts Ra and F4. Now, 
whenever, during checking operations, it is de 
termined that class selection operations are to be 
effected, relays R20 and R T are energized. Re 
lay R20 selecting the proper punch magnets, and 
relay RT effecting proper selection of the sensing 
brushes, so that the corresponding fields which 
were punched are sensed in Order to check the 
Said perforations. 
Comparison of the selected data is effected as 

described hereinabove, brushes 6 establish cir 
cuits, at differential times, through the coils a 
of relay R32 and R33, and the emitter 59a es 
tablishes circuits through the storing relays SR8 
and SR-9, at differential times, through coils b 
of relays R.32 and R33. As long as the compared 
data agree relays R.32 and R33 are not operated, 
however, upon disagreement of the data com 
pared, relay R9 is energized, due to closure of 
either or both contacts R.32a and R33a, thus 
interrupting further record feeding operations 
and continuous machine operations. 

It was mentioned hereinabove, that during the 
said comparing operations, data entry operations 
are effected, simultaneously, to store the data 
sensed on the following film frame in relays 
SRO, and SR, f and perforate this data on the 
Succeeding record card. The control circuit for 
this operation extends from conductor 250 to ad 
vancing magnets Maf 0 and Maff, contacts R8g 
and R8i respectively, contacts R36a and R37a. 
and contacts 62 to conductor 25. The in 
pulses, initiated by contact 62, cause the con 
ducting arms of relay SR 10 and SRf to be ad 
Vanced, upon Successive energization of the said 
magnets, to enter the data therein, in accord 
ance with the data sensed on the film record. 
Relay R20 controls the selection of the punch 
magnets 66 for reproducing the data on the 
record card, and relay RT, which is controlled 
simultaneously with the control of relay R.20, 
controls the selection of the sensing brushes 6 
for checking the perforations on the said record 
card. 

For checking frame elimination operations, it 
should be understood now, that whenever the 
class data sensed on the film records by the aux 
iliary film sensing station agree with the pre 
Set data in devices C and D, relays R40 and R4 
are effective to cause operation of relays R? 2 and 
R2. Operation of relay R2 causes the circuits 
to the punch magnets 66, relays R36 and R37 
and relays R32, and R33 to be opened by means 
of contacts R2b. Checking operations are thus 
eliminated, and card feeding operations are sus 
pended for these periods, since contacts R2a 
open the circuit to the card feed control mag 
net 20. 

For checking field selection operations, it is 
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seen by referring again to Figs. 12a to 12d and 
12m, that when the class data sensed on the film 
records agree with the preset data in devices A 
and B, relays R38 and R39 are energized to con 
trol the operation of relays R and R20. Relay 
R20 controls the selection of the particular fields 
of the film records which are sensed and re 
COrded upon certain fixed fields on the cards. 
The data stored in the storing relays SR8 to 
SR? are then compared alternatively with the 
data sensed. On the record cards to control the 
operation of relays R.32 and R33 similarly as de 
scribed hereinbefore. 
E-Film recording Dith master card and 

checking operations.-Referring now to Figs. 12a. 
to 12d and 12n, arranged in the order named, 
the description will be given of the operations to 
effect reproducing of data upon an unrecorded 
photographic film record, in accordance with the 
data sensed on a perforated card, including 
master card operations, whereby a plurality of 
individual film frames of the data on a card are 
reproduced, the number of film frames repro 
duced, being in accordance with the control 
number perforated on the card. Such opera 
tions are effected by storing the control num 
ber, and the data to be reproduced, in storage 
devices, and then reproducing a number of film 
frames, in accordance with the stored data, 
equivalent to the control number stored. 
ASSuming, that the machine is properly con 

ditioned with cards and film records, that the 
control switches S are positioned in the CF po 
sitions, and that switches D3 to D, D9 and DO 
are set in the A position, the start key is de 
pressed to close contacts SK2 long enough until 
continuous operation of the machine is estab 
lished, as described in the sections hereinabove. 
Attention should be directed to the following 
additional control circuits, which are established 
during the machine cycles, and have not been 
referred to hereinabove. 
At the beginning of each machine cycle, cam 

contacts P9 are closed momentarily; therefore, 
each machine cycle after the energization of re 
lay R3 the following circuits are established: 
conductor 250, coil of relay R27, switches D7 and 
S20, contacts R3g and contacts P9 to conductor 
25, energizing relay R27, and completing a 
holding circuit therefor, from conductor 250, coil 
of relay R27, contacts R27c, switch S2, and con 
tacts Po to conductor 25. Since the cam con 
tacts Po are closed during the entire sensing 
cycle, relay R27 is maintained energized all dur 
ing the sensing cycle. Through the contacts 
R27a and cam contacts P2, both of which are 
closed near the end of the sensing cycle, a cir 
cuit is established to energize relay R3, and 
establish a holding circuit therefor through con 
tacts R3a and contacts P3. Thus, it is seen, 
that relay R3 is energized near the end of each 
cycle, and maintained energized until the fol 
lowing cycle. 

It was stated, that the machine is conditioned 
for automatic Operation near the end of the sec 
ond cycle, and that card sensing operations are 
effected at the main sensing station during the 
third machine cycle. It is during the last men 
tioned cycle that relays R30 and R3 are en 
ergized. At the beginning of each cycle, con 
tacts P3 are closed momentarily, and due to 
the previously conditioned circuits the following 
circuits are established: conductor 250 to coil 
of relay R30, contacts R. 3d and contacts PA3 
to conductor 25, energizing the said relay to 
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6 
establish a holding circuit therefor, through the 
contacts R30i and normally closed contacts R2 f. 
Contacts CO are also provided to maintain this 
holding circuit, at certain times, due to the clo 
sure thereof which occurs near the end of each 
cycle. The purpose of these contacts will be un 
derstood as the description progresses. Relay 
R30 will now remain energized until relay R2 is 
energized. Energization of relay R30 causes the 
circuit to the card feed control magnet to be 
opened, due to contacts R30a, thus preventing 
further card feeding and advancing operations 
until relay R25 is energized. 

It is noted, that contacts R30c are provided to 
bridge the contacts R6a in the film feeding con 
trol magnet 209 circuit, and contacts R30d are 
provided to bridge the contacts Ra, Rila, R3c 
and R?4a in the circuit including relays R and 
R2. The purpose of this arrangement is to in 
sure that, upon the feeding of a last card, the 
data thereof is fully reproduced before causing 
interruption of the automatic operations. 
Before continuing with the description of the 

energization of relay R25, the circuits which are 
conditioned by the control data, or numbers, 
sensed on the cards should be described. ASSume 
now that the first card is just being fed past the 
auxiliary sensing station, and that a predeter 
mined control number is perforated in the card, 
indicating that a predetermined number of in 
dividual film frames are to be produced in accord 
ance with the amount data on the said card. 
Upon sensing the control data, or number (which 
are disposed in predetermined fields or columnar 
areas), at the auxiliary sensing station, the fol 
lowing circuits are completed: conductor 250 to 
pick-up coils a of relays R.42 and RA3, conductors 
9, auxiliary sensing brushes 2, conducting 

plate f3, contacts R3i, P6 and 54 to conductor 
25, energizing the said relays. Holding circuits 
are then completed which are as follows: con 
ductor 250, holding coils b of relays R42 and R43, 
contacts R42b and R43c respectively, coil of re 
lay R44, switch S33, and contacts P8 to conductor 
25, energizing said relay. In this manner, relays 
R42, R43 and R44 are maintained energized for 
the entire sensing portion of the cycle. Energiza 
tion of relay R44 causes contacts R44 a to be 
closed, and establish a circuit from conductor 250 
to said contacts, advancing magnets MA5 and 
MA5t, switch S2 , and contacts PO to conductor 
25. The stepping arms SA5u and SA5t of the re 
lays SR5u and SR5t are not advanced until the 
associated control magnets MA5u and MA5t are 
deenergized. Due to the closure of contacts 
R42a and R43b, at a predetermined time in the 
sensing cycle, a plurality of impulses are now im 
pressed upon the advancing magnets MA u and 
MAlt to energize the said magnets, a number of 
times, corresponding to the control numbers 
sensed on the said card at the auxiliary Sensing 
station, thus entering the control data, or num 
ber, into the data storing devices, represented by 
the relays SR fu and SRt. The control circuits 
for the said advancing magnets are as follows: 
conductor 250, coils of magnets MA u and MAlt, 
contacts of the group CT5u and CT5t, contacts 
R42a and R43b, switch S8, and contacts S8 to 
conductor 25. In this manner, the control num 
ber of the first card is entered in the storing de 
vices SR u and SRft referred to. 
Due to the Spacing of the auxiliary and main 

sensing stations, and the difference in the timing 
of the sensing operations at these stations (see 
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Fig. 10), it is necessary to provide a plurality of 
storing devices for storing the different control 
numbers disposed on the different cards, which 
are fed successively to the stations. It is suff 
cient to mention, that during the sensing of the 
second card at the auxiliary sensing station, Sens 
ing of the first card at the main sensing station 
is being effected. After the first card at the aux 
iliary station is sensed, the contacts P open to 
break the holding circuit for relays R42 and R43, 
and causing deemergization of magnets MA5u and 
MA5t, thus advancing the associated stepping 
arms SAS and SA5t to the second contacts of the 
group CT5 and CT5t, respectively. In this man 
ner, a second group of storing devices, namely, 
SR2u and SR2t, are selected for storing the con 
trol data of the second card. 

During the sensing of the Second card at the 
auxiliary sensing station, whenever the control 
perforations are sensed, circuits are completed 
through the brushes 2 to energize the pick-up 
coils a of relays R42 and R43, at predetermined 
times corresponding to the positions of the per 
forations, which circuits were traced herein 
above. The holding circuits for these relays as 
described extend from conductor 250, through the 
holding coils b of relays R42 and R43, and coil 
of relay R44, switch S33, and contacts P8 to 
Conductor 25. Magnets MA5u and MA5t are 
again energized due to the closure of contacts 
R44a. Through the said contacts R42a and R43b, 
a number of timed impulses, corresponding in 
number to the sensed control data, are impressed 
upon the advancing magnets MA2u and MA2t 
of the second group of storing devices, by means 
of the circuits, from conductor 250 to magnets 
MA2u and MA2t, contacts 2 of the group CT of 
relays SR5u and SR5t respectively, contacts R43b 
and R42a, switch S8 and contacts 58 to con 
ductor 25, thus entering the control number into 
the said relays, corresponding to the control num 
ber, sensed on the second card at the auxiliary 
sensing station. After sensing the said second 
card, the relays R42, R3, magnets MA5u and 
MA5t are deenergized, due to the opening of con 
tacts P8. Immediately thereupon, arms SA5u. 
and SA5t of relays SR5ut and SR5t are advanced 
to the third contacts of the groups CT5u and CT5t 
to direct the impulses, initiated by contacts 58, 
to the advancing magnets MA3 and MA3t of a 
third group of storing devices, when the control 
number is sensed on the third card at the auxil 
iary sensing station. 

It was mentioned, that during the sensing of 
the Second card at the auxiliary station, the first 
card sensing operations are begun at the main 
sensing station. It will now be described, how 
the data sensed at the main station, which is the 
data to be reproduced upon the individual film 
frames, is stored, and thereafter effective to con 
trol the film recording operations. The first film 
frame recording is controlled directly from the 
card at the main station, and for all the remain 
ing frames to be reproduced, the recording op 
erations are controlled by the stored data. 
Upon sensing the amount data perforations (or 

data to be reproduced). at the main station, the 
following circuits are completed through the 
sensing brushes 6: conductor 250 to contacts 
R2 b, pick-up coils a of relays R36 and R37, con 
ductors 92, brushes 6, conducting roller fl, 
contacts P5, parallel circuit arrangement com 
prising contacts R30k and Rif, contacts 57 to 
conductor 25, energizing the said relays. Cir 
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2,224,764 
cuits are then completed from conductor 250, 
contacts R2 b, to holding coils b of relays R36 
and R37, and contacts C2 to conductor 25, to 
maintain the said relays energized during the 
sensing operations at the main sensing station. 
Upon sensing the amount data perforations as 
described, two operations are effected simultane 
ously, (1) recording the sensed amount data 
upon the first film frame directly from the sensed 
record card, and (2) storing the data sensed into 
suitable storing devices such as relays SR8 and 
SR-9. To effect entry of the data in the said stor 
ing devices, the impulses, initiated by the cam 
controlled contacts 62, are impressed upon the 
magnets MA8 and MA9, by the circuits from con 
ductor 250, magnets MA8 and MA9, contacts Rf8f 
and Rf8h respectively, contacts R36a and R37a 
respectively, to contacts 62 and conductor 25, 
causing the Said magnets to be energized a plu 
rality of times, depending upon the time of clo 
Sure of contactS R36a and R3a, thereby ad 
vancing the conducting arms SA8 and SA9 ac 
cordingly, to represent by their position the data, 
sensed by the brushes 6. 
The sensed data is reproduced upon the first 

film frame of the group directly from the sensed 
card, by means of the circuits extending from 
conductor 250 to contacts R2 b, switch S26, indi 
vidual light sources 5, conductors 94, con 
tacts R3h and R3 i (relay R3 is energized 
after sensing the first card which was set forth 
hereinabove), brushes 6, conducting roller 7, 
contacts P 5, R30k, R6f and 57 to conductor 25, 
energizing the individual light Sources at the 
differential times, the perforations on the card 
are sensed at the main Station. 

It was mentioned herein above, that upon en 
ergization of the film feed control magnets 209 
the photographic film record f 80 is fed, inter 
mittently, to the recording station, in Synchro 
nism with the intermittent feeding of the record 
card to the card sensing station, so that at the 
particular timed intervals the light sources are 
energized, by means of the card Sensing circuits, 
the light Sensitive record is exposed to the light 
rays at such intervals to effect recording thereon 
in the form of control spots. 
Each film frame reproduced is counted, and 

the circuit controlling this operation is as foll 
lows, which is completed each machine cycle, and 
effective to enter a digit into the data storing 
means SR4u until relay R30 is deenergized: con 
ductor 250, magnet MA4u, contacts R30h, switch 
S3 and contacts F9 to conductor 25, energizing 
the said magnet, to cause advancement of the 
associated conducting arm SA4u one step, upon 
deenergization of the magnet, thus entering a 
digit into the Said data storing means. 

It is remembered, that upon completion of the 
sensing operations at the main station, card feed 
ing operations are interrupted at the end of the 
machine cycle, due to energization of relay R30, 
and operation of the contacts R30a included in 
the card feed magnet control circuit, and that, 
upon completion of the said sensing operations 
at the main station, relay R3 f is energized by 
'means of the contacts C and contacts R30i. 
*Jpon energization of relay R3, the contacts 
R3h to R3?k are opened, and contacts R3a. 

- to R3 c are closed. Contacts R3a establish a 
holding circuit for relay R3, which is maintained 
until relay R30 is deemergized. Contacts R3b 
and R3c now connect the data storing devices 
SR8 and SR 9, respectively, to the individual light 
sources 75 to reproduce an individual film 
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frame, each cycle, in accordance with the data 
stored in the devices, until the number of frames 
reproduced correspond to the number indicated 
on the card, and stored in the relays SR u and 
SR ft. The reproducing circuits are now as foll 
lows: conductor 250, contacts R2 b, switch S26, 
light sources 75, conductors 95, contacts R3b 
and R3c, contacts R8k and Rf8m, conductor 
240, conducting arms SA8 and SA9 respectively, 
contacts CT8 and CT9 respectively, conducting 
segments 60a of the emitter device 59a, brush 
58a, Switch S25, contacts F4, conductor 96 to 
contacts 57 and conductor 25, energizing the 
individual light sources 75, to record control 
spots. On the film frame, at those particular times, 
When circuits are completed through the emitter 
device 59a, and data storage devices SR8 and 
SR9. 
After a predetermined number of film frames 

have been reproduced, to correspond to the pre 
determined number Sensed on the card from 
which the reproduced data was sensed, relay R25 
is energized to wipe out the control data and 
amount data stored in relays SRu, SRlt, SR8 
and SR 9, and condition automatically other cir 
cuits, So that the data can be reproduced from 
the next card, and reproduce as many film frames 
as indicated on the said card by the control data, 
disposed thereon. 
ASSume, that the control data set up in relays 

SR u and SRt is equal to fifteen, indicating that 
fifteen film records or frames are to be repro 
duced, in accordance with the data stored in re 
lays SR8 and SR-9. When the tenth film frame is 
reproduced, the magnet MA4u is operated to ad 
Vance the conducting arm SA4u, to close the con 
tacts TC4u to enter one into the tens order relay 
SR4t, by the following circuit: conductor 250, 
magnet MA4t, contacts TC4 u and conductor 25, 
energizing the magnet, which when deenergized 
(upon reset of relay SR4u), effects advancement 
of conducting arm SA4t to the contact of the 
group of contacts CT4t, thereby representing the 
number ten. Closure of contacts TC4 u also com 
pletes a circuit from conductor 250 to contacts 
C, magnet MR4 u, contacts R25c, and TC4t to 
conductor 25, energizing the said magnet to ef 
fect resetting of arm SA4u to the normal posi 
tion, shown in Fig. 12c, to engage the first con 
tact of the group CT4u, and to unlatch the con 
tacts TC4 u. The arm SA4u is now again ad 
vanced, step by step, for each film frame repro 
duced, until the said arm engages the contact 5 
of the group, whereupon a circuit is completed as 
follows, near the end of the cycle: conductor 250, 
arm SA4t, contacts of the groups CT4t and 
CTlt, arm SAt, contact of group CTIt, arms 
SAt and SAT u, contact of the group CTTu, 
arm SAfu, contacts 5 of groups CT?u and CT4a, 
arm SA4u, coil of relay R25, contacts R30g and 
contacts C6 to conductor 25, energizing the said 
relay for a brief period in the said cycle. Upon 
closure of the contacts F0, the reset magnets of 
relays SR4 u and SR4t, SR8 and SR-9 are ener 
gized by the following circuit: conductor 250 to 
contacts C, magnet MR4t, contacts R25d and 
R25g, switches D5, S5 and contacts FO to con 
ductor 25, energizing the said magnet; con 
ductor 250 to magnet MR4t, conductor 97, con 
tacts R25g, switches D5, S5 and contacts F O to 
conductor 25, energizing said magnet; conduc 
tor 250 to magnets MR8 and MR.9, conductor 97, 
switch S22, contacts R25g, switches D5, S5 and 
contacts F0 to conductor 25, energizing said 
magnets; conductor 250 to magnet M.Ru, con 
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18 
tact of the group CT6t, arm SA6, contacts 
R25g, switches D5, St 5, contacts FiO, to conduc 
tor 25, energizing said magnet; conductor 250 
to magnet MRt, contact of group CT6t, arm 
SA6t, conductor 97, contacts R25g, switches D5, 
Sf 5, contacts F O to conductor 25, energizing 
said magnet. Energization of the said magnets 
causes the conducting arms of the relays SR4 u, 
SR4t, SR8, SR 9, SR, u, and SRt to be returned 
to normal position to engage the first contacts 
of the respective groups of associated contacts, 
thus wiping out the data set up in the said re 
lays. While the resetting of the said conducting 
arms is effected, a holding circuit for relay R25 is 
provided, extending from conductor 250 to con 
tacts R25b, coil of the said relay, contacts R25a. 
and C6 to conductor 25. Thus, relay R25 is 
maintained energized during the said resetting 
operations. In addition thereto, the following 
circuits are completed to energize the advance 
magnets of relays MA6w, MA6t, MATu and MA7t: 
conductor 250, magnets MA6t, MAu, MA6t and 
MAlt, common conductor 97, contacts R25g, 
Switches D5, S5 and contacts F0 to conductor 
25, energizing said magnets, which, when deen 
ergized upon the opening of contacts R25g, cause 
the corresponding arms SA6u, SATu, SA6t and 
SAlt to engage the second contacts of the asso 
ciated groups of contacts, thus selecting the sec 
Ond group of control data storing devices, name 
ly, relays SR22 and SR2t. 
Near the end of the cycle, during which relay 

R25 is energized, relay R30 is deemergized, due to 
contacts CO being opened at this time, to break 
the holding circuit for relay R30. Relay R30 re 
mains deemergized less than one cycle until con 
tacts CO are again closed during the following 
cycle, however, during the timed interval relay 
R30 is deenergized, magnets 20 are energized, due 
to closure of contacts R30a, to cause the card 
feeding mechanism to be operated, during one 
cycle, to feed the cards, so that the second card 
is now fed past the main sensing station, and the 
third card is fed past the auxiliary sensing sta 
tion. 
The amount data. On the said second card is 

Sensed, by brushes 6, to energize relays R36 and 
R37 at different timed intervals in the sensing 
cycle, just as described hereinabove. The sensed 
data is reproduced on the film record, due to 
energization of the light sources 75, similarly 
as described hereinbefore, and it is remembered, 
that the Sensed data is also entered in the storing 
relays SR8 and SR-9. Further reproduction of 
the data, upon the film record, is then produced 
from the data set up in the said storing relays 
SR8 and SR-9. Counting of the individual records 
On frames reproduced upon the film record is 
effected, exactly as described hereinabove, and 
when the number entered in the counting re 
lays SR4u and SR4t corresponds to the control 
number entered in the second storing devices 
SR2u and SR2t, relay R25 is energized, to wipe 
out the data settings in the devices, just referred 
to, and effect selection of the next storage devices, 
in which is stored the control number disposed on 
the card which is to be sensed next at the main 
Sensing station. 
The operations of the machine for each card 

presented to the auxiliary sensing station, and 
later presented to the main sensing station, are 
exactly as set forth hereinabove, for this reason, 
it is believed that further description for the 
is not necessary. ' 

2,224,764 
It should be mentioned that relays SR5u to 

SRTu and SR5t to SRTt are provided with indi 
vidual contacts TC5u to TCTu and TC5t to TC7t, 
respectively, so that, when the third impulses are 
impressed upon the advance magnets of the said 
relays, the corresponding transfer contacts are 
closed to cause the associated reset magnets of 
the relays to be energized, thus resetting the con 
ducting arms to the first contacts of the group, 
for the purposes set forth hereinabove. 
Now, in order to effect checking operations for 

this type of run, the perforated cards are fed 
through the machine, in the same order as 
during the recording operations, just described, 
for producing the film record. After develop 
ment of the film record produced, and proper 
positioning of it in the machine, so that the in 
dividual frames are sensed at the time the cor 
responding cards are sensed, the start key is de 
pressed to effect conditioning of the machine as 
described. Reference should be made to Figs. i2a. 
to 12d and 12o (arranged in the order named), 
the switches remaining in the same position, as 
during the film recording operations, with the ex 
ception of S28 which is set in the FC position, 
to effect continuous energization of the light 
sources 75. Upon conditioning the machine for 
continuous operation, the perforated record cards 
and recorded film records are fed in timed rela 
tionship past the related sensing stations. The 
control circuits employed for this type of opera 
tion are exactly the same, as those traced in de 
tail in the first part of the instant section, there 
fore the operations controlled by the said circuits 
will be referred to generally, Without repeating 
the exact tracings of the circuits. The addi 
tional control circuits employed will now be set 
forth. 
During the machine conditioning cycles, the 

storage relays are reset to the normal positions, 
as shown in the figures, the operations of which 
have been described hereinabove, so that it is 
understood, that the class data, Sensed on the 
record cards, by the brushes 2 at the auxiliary 
station, are effective to control the Operation of 
relays R42 and R43 at the differential times the 
said data is sensed, thereby effecting entry of the 
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class data of the first card in the storage relays 
SR ful and SRlt, by means of the operated con 
tacts R42a and R43b. As mentioned before, the 
class data of the Second card is stored in the re 
lays SR2u and SR2t, the class data of the third 
card in relays SR3al and SR3t, and the class data 
of the fourth card in relay SR u and SRit, etc. 
The amount data (or data to be compared) of 
the cards are sensed, by brushes 6 of the main 
sensing station, to control the operation of relays 
R36 and R37 to effect entry of this data in the 
storage relays 2R8 and 2R9, by means of the con 
tacts R36a and R3a. 
The first comparing operation is effected as 

follows: the brushes 6 also complete circuits 
through the coils a of the differentially wound 
relays R.32 and R33 which extend from con 
ductor 250 to contacts R2 b, coils a of said relays, 
contacts R3?h and R3fi, brushes 6, conducting 
roller if 7, contacts P 5, contacts R30k and R6f 
to contacts 57 and conductor 25. Sensing of the 
amount data on the film record to be checked 
also causes the circuits to be established, from 
conductor 250 to contacts R2 b, coils b of relays 
R.32 and R33, contacts 262 and contacts 57 to con 
ductor 25f. 

record card to film record reproduction operations. Assuming, that the said coils a and b 
of relays R.32 and R33 are energized, at the same 
differential times, the said relays remain un 
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operated. Now, upon completion of the first 
sensing cycle of the amount data on the card, 
relays R30 and R3 are energized, interrupting 
further card feeding operations until relay R25 
is energized, that is, until all the duplicated film 
frames have been checked, and compared with 
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the data set up in the storage devices SR8 and 
SR-9. In the present type of run, it is only neces 
sary to use one group of the data storage relays 
SR8 to SR , for this reason relay Rf8 is not 
necessary, and is disconnected from the circuits 
by means of Switches D2 and D3. 
Now, in order to check the duplicated film 

frames with the stored data, the following cir 
cuits are established, each cycle, until the num 
ber of film frames checked is equivalent to the 
number set up in the class data or control data 
storage relays: conductor 250 to contacts R2 fib, 
coils a of relays R.32 and R33, contacts R3b and 
and R3c, switches 29 and 30 respectively, con 
ductors 240, storage relays SR8 and SR-9, emit 
ter 59a, switch S25 and contacts F4 to conduc 
tor 96, contacts 57 and conductor 25. Circuits 
are also established from conductor 250 to con 
tacts R2 fib, coils b of relay R.32 and R33, con 
tacts 262 to contacts 57 and conductor 25. 
Therefore, it is seen, that as long as the de 
scribed circuits are established, at the same 
timed intervals, the relays R.32 and R33 remain 
deenergized to permit continuous operation of 
the machine. Upon disagreement of the com 
pared data, the relays are operated to effect en 
ergization of relay R9, and interrupt the opera 
tions of the machine as described hereinabove. 
As each film frame is checked, a digit is en 

tered in the counting relays SR4t, and SR4t, by 
means of can operated contacts F9, which con 
tacts are closed momentarily each cycle, until 
the number of film frames checked is equal to 
the number set up in corresponding class data 
storage relay. When the numbers entered in the 
said relays agree, relay R25 is energized, as de 
scribed hereinabove, to effect resetting of the 
data storage relays to normal position, and 
cause deenergization of relays R30 and R3, 
thus permitting card feeding operations to be 
resumed (due to closure of contacts R30d) to 
feed the next card to the main sensing station, 
and resume comparing operations as just de 
Scribed. 
F-Card recording with master film frame and 

checking operations.-Referring now to Figs. 
12a to 12d and 12p (arranged in the order 
named), a description first of card recording 
operations including master film frame control 
operations will be given briefly, followed by a 
description of the checking operations for this 
type of run. Assume now, that the control 
switches S are set in the FC position, that 
Switches D to Df 0 are set in the Aposition, and 
that the start key is depressed to close contacts 
SK2 long enough to condition the machine for 
automatic operation. In view of the detailed 
description given in section E, and the sections 
preceding it, the following is believed to be suffi 
cient for understanding the instant recording 
and checking Operations. 
The control numbers disposed on the film rec 

ords, (indicating the number of cards which are 
to be reproduced in accordance with the data 
disposed on the film records), are sensed at the 
auxiliary sensing station to control the opera 
tion of the relays R266, thereby controlling the 
operation of the relays R42 and R43 at the dif 

ferential times the control spots are sensed. Re 
lays SR5u and SR5t are then controlled to select 
successively the control data storing devices, 
namely, SRu, SRft representing one group of 
data storing devices, relays SR2u and SR2t rep 

19 

5 
resenting the second group, and relays SR3 
and SR3t representing the third group. Upon 
selection of the control data storing devices, the 
control data sensed on the film records is then 
entered therein under control of the contacts 
R42a, R43b and contacts 60. After entering 
the sensed control data in the selected storing 
devices, the data to be reproduced is sensed, at 
the main sensing station, to control the oper 
ation of relays 26, which in turn control the 
operation of relays R36 and R37. Operation of 
relays R36 and R37, at the differential times the 
control spots are sensed, controls the entry of 
the data to be reproduced in the storage devices 
represented by relays SR8 and SR-9. Operations 
of the relays 26 also are effective to control the 
timed operations of the punch magnets 66, 
thereby controlling the times at Which the asso 
ciated punch plungers are actuated to perforate 
the blank cards. Upon reproduction of the first 
card of the group of cards to be reproduced, 
relay R3 f is operated, to render the data storage 
devices SR8 and SR-9 to be effective, to control 
the punch magnets 66 each cycle in accordance 
with the data stored therein. For each card 
reproduced an entry of one is made in the 
counting relays SR4 u and SR4t. When the 
number, entered in the last mentioned relays, 
corresponds to the number, set up in one of the 
selected control data storing devices (SR ful and 
SRft; SR22L and SR2t; SR3 and SR3t), relay 
R25 is energized to control the resetting opera 
tions of the mentioned data storage devices, 
thus wiping out the data stored therein. The 
resetting operations, it is remembered, are con 
trolled by contacts R25d, R2.5g, and contacts P. 
Upon operation of relay R25, relays SA6tu, SA6t, 
SAT at and SAt are operated to select the next 
control data storage device. Operation of relay 
R25 also causes the relay R30 to be deenergized, 
which in turn, renders the film feeding mech 
anism operative for a machine cycle to present 
the next film record to the auxiliary and main 
sensing stations, to repeat the operations just 
set forth in accordance with data disposed 
thereon. 

Provision is made in the machine, whereby 
the checking operations for this type of run can 
be effected during the card reproducing oper 
ations, but one cycle later than the reproducing 
operations. In view of the detailed description 
included in the instant section, and the detailed 
description hereinabove, of the control circuits 
employed during checking operations, the foll 
lowing description is deemed Sufficient. 
After entry of the control number, sensed at 

the auxiliary film sensing station, in one of the 
groups of data storage devices, for example, 
SRf u and SRt, the amount data of the film 
record is sensed to control the punch magnets 
66, and the entry of the data in the amount data 
storing relays, which relays after the reproduc 
tion of the first card, control the energization 
of the said punch magnets. As mentioned here 
inabove, after sensing the master film frame, 
relay 3 is energized to disconnect the punch 
magnets 66 from the contacts 262 of relays 26. 
During the read out operations, which occur a 
cycle after recording operations, the impulses, 
corresponding to the data set up in the amount 

0. 

30 

.0 

60 

75 



5 

storing relays, for example, SRB and SR-9, are 
impressed upon contacts Rib and Ric, and 
R6g and RGh (relays R6, R8 and R are ener 
gized during this cycle), to effect punching 
operations, and comparing operations. The 
timed impulses impressed upon contacts Rib 
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and R3c are directed to the punch magnets 66, 
by the plug connections shown, to energize the 
magnets in accordance with the stored amount 
data. The impulses impressed upon contacts 
R6g and R6h are effective to energize the coils b 
of the comparing relays R.32 and R33. The coils 
a of said relays are energized by the impulses 
initiated by the main sensing brushes 6 which 
sense the data on the card punched in the 
previous cycle. Now, as long as the compared 
data is in agreement, relays R.32 and R3 re 
main inoperative, however, upon disagreement 
of the data compared, the relays are Operated 
to effect energization of relay R9 to interrupt 
the automatic operations of the machine, in a 
manner now understood. 
Assuming that the compared data is in agree 

ment, the reproduction of the cards in accord 
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through contacts R28b and PO. 

ance with the stored data continues, until the 
number entered in the counting relays SR4. 
and SR4t is equal to the control number or class 
data, set up in the selected group of storing re 
lays, for example, SR u and SRt. As men 
tioned before, when these two settings agree, 
relay R25 is energized to control the resetting of 
the mentioned storage relays, as described here 
inabove. 

It should be mentioned, that upon energization 
of relay R25, the associated contacts 25e are 
closed to effect energization of relay R28, when 
contacts P are closed near the end of the cycle. 
The holding circuit for relay R28 is established 

Energization 
of relay R28 causes relay R? 5 to pick up, and be 
locked through the contacts R5a and C5. The 
resetting circuits, described hereinabove, are then 
established through the contacts R5b. In this 
particular run, the resetting Operations neces 
sarily are delayed for one cycle, and this is ef 
fected by the operations of relays R28 and RS 
just described. 
Relay R8 is operated to control the selection 

of the groups of the amount data storing relays, 
and also to control the reading Out Operations, 
by means of contacts R8d, Rf8k, R8 and Rf8m, 
so that the timed impulses initiated in accord 
ance with the stored data are directed to the 
punch magnets and comparing relays. 
While there has been shown and described an 

pointed out the fundamental novel features of 
the invention as applied to a single modification 
it will be understood that various omissions and 
substitutions and changes in the form and de 
tails of the device illustrated and in its opera 
tion may be made by those skilled in the art 
without departing from the spirit of the inven 
tion. It is the intention, therefore, to be limited 
only as indicated by the scope of the following 
claims. 
What is claimed is: 
1. In a record reproducing machine controlled 

by pattern records containing data to be repro 
duced, means for sensing the data on the pattern 
records, means under control of Said Sensing 
means for reproducing record copies of the pat 
terns sensed, and other means under control of 
the said sensing means for comparing the data 
reproduced on the record copies with the data 
sensed on the said pattern records. 
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2. In a record reproducing machine controlled 

by pattern records containing data to be repro 
duced, means for sensing the data on a pattern 
record, means under control of said sensing 
means for reproducing a record copy of the pat 
tern, other means under control of the sensing 
means for storing the data sensed on the said 
pattern record, and means for comparing the 
stored data, and data reproduced on the record 
copy. 

3. In a record reproducing machine controlled 
by pattern records containing data to be repro 
duced, means for sensing the data on a pattern 
record, means under control of said sensing 
means for reproducing a record copy of the pat 
tern, other means under control of the sensing 
means for storing the data sensed on the said 
pattern record, additional means for sensing the 
data reproduced on the record copy, and means 
under control of the storing means and said ad 
ditional sensing means for determining the rela 
tionship of the stored data and reproduced data. 

4. The invention set forth in claim 3 in which 
means are provided and controlled by the said 
determining means for interrupting the repro 
ducing operations whenever, the stored and re 
produced data are in disagreement. i 

5. In a record reproducing machine controlled 
by pattern records containing data to be repro 
duced, means for sensing the data on a pattern 
record, means under control of said sensing 
means for reproducing a record copy of the pat 
tern, means for conditioning the machine to ef 
fect continuous and automatic reproducing of 
record copies from the pattern records, other 
means under control of the sensing means for 
storing the data sensed on the said pattern rec 
ord, additional means for sensing the data re 
produced on the record copy, means under con 
trol of the storing means and said additional 
sensing means for determining the relationship 
of the stored data and reproduced data, and 
means controlled by the determining means for 
interrupting the continuous and automatic op 
erations of the machine whenever the said stored 
and reproduced data bear a predetermined rela 
tionship. 

6. The invention set forth in claim 5 in which 
indicating means are provided and controlled by 
the determining means to indicate the interrup 
tion of the continuous and automatic Operations 
of the machine. 

7. In a record reproducing machine controlled 
by pattern records containing data to be repro 
duced and a control number for determining the 
number of record copies reproduced, means for 
sensing the data and control number on a pat 
tern record, means under control of said sens 
ing means for reproducing record copies of the 
pattern, other means under control of said sens 
ing means for controlling the number of record 
copies produced, and means for comparing the 
data reproduced on the record copies with the 
data sensed on the corresponding pattern rec 
ords including means for comparing the number 
of record copies produced with the control num 
bers sensed on the pattern records. 

8. In a data reproducing machine controlled 
by individual records containing data designa 
tions to be reproduced on blank records, a first 
and second group of record sensing and related 
recording means for sensing and recording on 
the records, respectively, means for feeding blank 
or recorded records past the sensing and record 
ing means of the first group, means for feeding 
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blank or recorded records past the sensing and 
recording means of the second group, means for 
operating the said feeding means in synchronism 
so that the records are presented to the respec 
tive sensing and recording means in a predeter 
mined time relationship, means for alternately 
Selecting and rendering effective the Sensing 
means of the said groups for alternately control 
ling the related recording means of the said 
groups thereby controlling the selected recording 
means to reproduce the data upon the blank rec 
ord presented thereto, in accordance with the 
data sensed upon the recorded record presented 
to the selected sensing means, and means for 
comparing the data recorded upon the Said blank 
records with the sensed data to verify the said 
data recorded upon the blank records. 

9. The invention set forth in claim 8 in which 
the said selected recording means comprises rec 
ord card perforating means. 

10. In a data reproducing machine controlled 
by individual records containing data, designa 
tions to be reproduced on blank records, a first 
and second group of record Sensing and related 
recording means for Sensing and recording on 
the records, respectively, means for feeding blank 
or recorded records past the sensing and record 
ing means of the first group, means for feeding 
blank or recorded records past the sensing and 
recording means of the Second group, means for 
operating the said feeding means in Synchronism 
so that the records are presented to the respective 
sensing and recording means in a predetermined 
time relationship, common Control circuits, 
means for alternately connecting the sensing 
means of the said groups and the related record 
ing means of the said groups to the Common con 
trol circuits, means controlled by the circuits 
whereby the recorded records sensed by the con 
nected Sensing means are effective to control the 
connected recording means for recording the 
data sensed upon the blank records presented 
thereto, and means for verifying the data record 
ed upon the last mentioned records thereby de 
termining that the data recorded upon said blank 
records is in agreement with the said sensed data. 

11. The invention Set forth in claim 10 in 
which the said connected recording means com 
prises record card perforating means. 

12. A machine of the character described com 
prising means for feeding record cards provided 
with data designations to a sensing station, means 
provided at said station for Sensing the said data, 
designations, means for feeding unrecorded pho 
tographic areas to a recording station, photo 
graphic recording means provided at said record 
ing station, means for Operating the said feeding 
means in synchronism. So that the cards and 
photographic areas are presented to the respec 
tive stations in a predetermined time relation 
ship, means controlled by the Sensing means for 
controlling the Said recording means to reproduce 
the data upon the photographic areas in accord 
ance with the data sensed upon the record cards, 
and means for verifying the data recorded upon 
the photographic areas to determine that the 
data recorded upon Said areas is in agreement 
with the Sensed data. 

13. A machine of the character described com 
prising means for feeding record cards having 
data designations to a Sensing station and means 
for feeding photographic records having data 
designations to a sensing station, means for oper 
ating the Said feeding means in Synchronism so 
that the records are presented to the respective 

21. 
stations in a predetermined time relationship, 
individual means provided at said stations for 
sensing the data designations on the records pre 
Sented thereto, means controlled by the said sens 
ing means for determining whether the data 
Sensed on the records is in agreement, and means 
controlled by the last mentioned means for in 
terrupting the normal feeding operations of the 
said feeding means upon disagreement of the said 
sensed data. 

14. The invention set forth in claim 13 in 
which the Said interrupting means comprises 
electromagnetically controlled means. 

15. A machine of the character described com 
prising means for feeding record cards having 
data designations to a sensing station, means for 
feeding photographic records having data des 
ignations to a sensing station, means for operat 
ing the Said feeding means in synchronism so 
that the records are presented to the respective 
stations in a predetermined time relationship, 
individual means provided at said stations for 
Sensing the data designations on the records 
presented thereto, means controlled by the sens 
ing means for comparing the data sensed on 
the records to determine whether the said data 
sensed is in agreement, and means controlled 
by the comparing means for maintaining the 
Said feeding means operative as long as the com 
pared data is in agreement including means for 
interrupting the normal feeding operations of 
the Said feeding means upon disagreement of 
the compared data. 

16. A machine of the character described com 
prising means for feeding blank cards to a re 
COrding Station, card recording means thereat, 
means for feeding photographic records pro 
vided with data designations to a sensing sta 
tion, means at the second mentioned station for 
Sensing the data designations disposed on the 
records, means for Operating the said feeding 
means in synchronism so that the cards and 
records are presented to the respective stations 
in a predetermined time relationship, means con 
trolled by the Sensing means for controlling the 
said recording means to reproduce the data upon 
the blank cards presented thereto in accordance 
With the data Sensed upon the said photographic 
records, and means for verifying the data re 
corded upon the Said cards to determine that 
the data recorded upon said cards is in agree 
ment with the sensed data. 

17. The invention set forth in claim 16 in 
which the card recording means comprises per 
forating means. 

18. A machine of the character described com 
prising means for feeding blank cards to a re 
cording station, card recording means provided 
at said station, means for feeding photographic 
records provided with data designations to a 
sensing station, means at the sensing station 
for Sensing the data designations disposed on the 
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records, means for operating the said feeding . 
means in Synchronism. So that the cards and 
records are presented to the respective stations 
in a predetermined time relationship, means con 
trolled by the sensing means for controlling the 
recording means to reproduce the data upon 
the blank cards presented thereto in accordance 
With the data sensed upon the said photographic 
records, means for comparing the data recorded 
upon the cards with the data sensed on the said 
records, and means for interrupting the record 
ing and comparing operations when the said 
compared data is in disagreement. 
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19. A machine of the character described com 

prising means for feeding blank cards to a re 
cording station, Card recording means provided 
at said station, means for feeding photographic 
records provided with data designations to a 
sensing station, means at the sensing station for 
sensing the data designations disposed on the 
said records, means for Operating the said feed 
ing means in Synchronism so that the cards and 
records are presented to the respective stations 
in a predetermined time relationship, means con 
trolled by the sensing means for controlling the 
recording means to reproduce the data upon the 
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blank cards presented thereto in accordance with 
the data sensed upon the said photographic rec 
ords, means for reproducing a predetermined 
number of cards in accordance with the data 
disposed on a single photographic record, and 
means for verifying the data recorded upon the 
said cards to determine that the data recorded 
upon said cards is in agreement with the sensed 
data including means for indicating the num 
ber of cards reproduced in accordance with the 10 
data disposed on a single record. 

ARTHUR, B. OCKNSON, 
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